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I. Speeificaiidn of the Patent granted to Thomas 
Wakrfiei/D, tf NortMuicb, in the County of 
Chejler, Efquire ; for a new Art or Method of 
refining Sugar. Dated June 2, 1801. 

1 O all to whom thefe prefents fhall come, &c. 
Now .know ye,, that in compliance with the 
laid provifo, I the faid Thomas Wakefield, do 
hereby defcribe and ascertain the nature of my 
faid invention, and the manner in which the fame 
is to be performed, as follows ; that is to fay : 
Preflure is to be applied to the fugar intended to 
be refined, which may be done by weight, or by 
rollers, or by the fcrew or wedge, with the help 
of a fteam-engine, or any engine, mill, or power 
capable of acting, by way of preflure, with great 
force. The fugar fo to be renned is to be placed' 
in fuch a fituation as to be conveniently adted 
upon by the preflure to be applied, and is to be 
contained or inclofed in a cloth, felt, veflcl, or 
covering, either having pores or holes therein, or 
Vol. XVI. B otherwife 



2 Patent for a new Method of refining Sugar. 

ctherwife fo conftru&ed that moifture may be 
difchargedirom the fugarthrough, or out of, the 
cloth, veflH, or covering ; and to fuch fugar, pre- 
vioufly containing moifture in it, or having moif- 
ture added or given to the fubftance thereof, or 
by fuch moifture being communicated to the in- 
cloiing cloth, felt, or veflel, or other covering, 
the preflure is to be applied forcibly, fo as to 
make the moifture, or a part thereof, pafs from 
the fugar, and out of, or through, the faid co- 
vering. And thus, a part of the colouring matter, 
ajid of the impurities of the fugar, will be ex- 
pelled ; and the jdegreQ of refinement procured 
will be proportioned to the quantity of preflure 
applied, and the quantity of moifture expelled or 
fqueezed out of the fugar. From the moifture or 
fubftance thus forced out, there may be extract- 
ed fome fugar, . mslafies, and rum, or other fpi- 
rits, by the ufual procefles. And every fort of 
fugar, from the loweft to the higheft degree in 
quality and value, will be very much accelerated 
in the refinement thereof, in feveral ftages of the 
progrefs towards refinement, by preflure applied 
in the manner above defcribed ; the preflure be- 
ing ufed as often as the workman (hall think fit, 
according to the previous quality and ftate of the 
fugar, and the nature of the operations that are 
to follow. And further, the fugar refined as 
aforefaid may be further or other wife refined and 
manufactured by the methods now in ufe, or by 
other means. In witnefs whereof, &c. 
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II. Specification of the Patent panted to Mr* 
Benjamin. Batley, ^ Streatbam % in the 
County of Surrey, Merchant ; for a new and im^ 
proved Method of curing and preferring all Fifh. 

Dated January 20, 1801. ; 

1 O all to whom thefe prefents fhall come, &c.* 
Now know ye, that I the faid Benjamin Bat- 
ley, in compliance with the faid provifo, do 
hereby defcri be and afcertain the nature pf my 
faid invention to be (as is herein before fet forth) 
a new and improved method of curing and pre^ 
(erving all fifti. And 1 farther declare, the ope- 
ration to be performed in manner • following ; 
that is to fay : After fevering the heads, and ta- 
king out the entrails of the general kinds of fifhi 
fait the body with bay, or rock, or common fait, 
in the calk, in the ufual way ; but the bay or 
rock fait is preferable, as the other is apt to ab- 
forb the pickle. In the next place, pack the 
fifh clofe in the calk, and fprinkle fait between 
the different layers, with pickle fufficient to moif- 
ten the fame. Such pickle to be made of two 
pounds of bay fait, with .from eight to twelve 
ounces of faltpetre, and from four to eight 
pounds of melaffes, to fuit different palates, to 
be mixed in a gallon of fpring-water, if to be 
be procured, and boil the fame till the whole of 
the ingredients are diffolved : river-water may 
anfwer the purpofe, but fpring water is prefer- 
able. Then let the cafks be properly headed up, 
and coopered, with a cork- hole either in the 
centre or head of the cafk, through which may 
be poured a farther fupply of pickle, for the 
prefervation of the fifh. The fame proportion 

B 2 of 



4 Patent for an improved Method of curing Ttjh. 

of any fugar might be ufcd as a fubftitute for the 
melafles, but the extra price probably would be 
eonfidercd as an impediment ; and from two to 
three months fhould be allowed after curing in 
order to give the fifh a fWl flavour. And with 
refpeft to fliell fifh> particularly oyfters, when 
taken from the fhells, they may be preferved ei- 
ther in kegs or barrels, with the* fame kind of 
pickle ; and if requifite add one or. two pounds of 
fait in addition to the pickle,, as it may not be 
found expedient to put fait to them in the barrel. 
And for the prefervatian of.therQes of fi(h by 
themfelves, the fame .pickle, with a fmall portion 
of fait and fugar, or raelafles mixed with the fait, 
will fuffice. And the pickle, with the ufual pror 
portion of fait, will anfwer for the flavouring of 
every kind of fifli, and they may be cured toge- 
ther with their heads and roes ; but, on account 
of the oil and filth which the heads and roes con* 
tain, it is preferable to fever the heads, and take 
out the entrails, as the only effe&ual means of 
eradicating the noxious qualities which would 
otherwife adhere to them, la witnefs where- 
of, &c. 



The patentee wifhes to inform the public, that 
he has received feveral letters from merchants in 
the Weft Indies, and other places, giving very 
fatisfa&ory accounts of cargoes cured according 
to the above fpecification ; which letters he is 
anxious to fhew to any perloh who wilhes for in- 
formation on the fubjeft. He is alfo willing to 
grant licences under his patent, or te fell lhares 
of it, to a few individuals, who ni^y be defirous 
of curing fifh agreeably to it. 

III. 
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III. Specification of the Patent granted to Mr.. An- 
thony Bowdbn, of Mellor, in the Parijhcf 
Glojfop, in the County of D<rby % Cotton Carder 
and Rover ; for a new Engine or Machine for hat- 
ting or beating and cleaning Cotton. 

Dated July, i, 1,801. 

WITH A PLATE, 

I O all to whom thefe prefentst ftall come, tftu 
Now know ye, that I the faid Anthony Bow- 
den, in compliance with the fald provifo, dp 
hereby defcribe and afcertain the nature of my 
laid invention, and declare that the plan thereof, 
drawn and contained on the paper-Schedule to 
thefe prefents annexed, is compofed of the fol- 
lowing particulars; that is to fay: Fig, 1, (fee 
Plate I.) a perfpecftive view of the whole machine. 
A A A A, the frame of the machine. B, the 
flake, made of cords, upon which the cotton Is 
batted, moving perpetually over the roUers c f C, 
which are moved by a pinion on the end of the 
axle of the cranks L), which drives a large bevel 
wheel, fixed on the bottom of the upright lhaft &, 
upon the top of which is a .bevel pinion, which 
drives a large bevel wheel upon the end of the 
axle of the roller C. F F, two boards, fixed to 
the crofs frames, on each fide of the flake B, 
to prevent the cotton from falling off, the which 
are notched, in order that the batting flicks may 
flrike the cotton upon the flake B. G, a loofe 
rod, crofling the flake clofe to the cords under 
the cotton, which, by the vibration of the cords, 
loofens the cotton therefrom before it falls over 

the 





6 Patent for. a Machine 

the roller C. Fig. 2, the ground plan of the 
machine, dfawn by the ;fcale< T. . D, .an *axj$, 
laving ten cranks, (landing upon ten different 
fbuares or fides of ditto : the firft and fecond of 
which are oppofite, as are all the reft, upon 
different fquares, alternately, to the end, with a 
fupport in the middle, with a brafs ftep, for the 
axle to move in, to keep the fame from vibrating. 
Fig. 3, a plan of four of the arms, (hewing their 
different movements, drawn by the fcale XL 
H, H, H, H, the arms, fixed to the bottom crofs 
frame by an axle working in iron (lides which 
are moveable, if neceffary, at a a. I, I, rails, 
worked by two oppofite cranks at r, c 9 and fixed 
to the lower ends of the arms by fwivel pins at i, r. 
J, J, iron Aides, ' fixed by fcrews to the ends of 
the rails I, J, in order to lengthen or'contraft 
them, as may be found 'neceflary. K, K, rails 
fixed to the upper parts of the arms at^, £, by 
fWivel pins, which work the oppofite arms at d, d. 
L, L', L, L, wood rollers upon * the tops of the 
arms, moving an axle in iron frames, to which 
axles are fixed the' fbekets *, e\ e, e> which hold 
the batting fticks fattened therein by hoops and 
fcrews. M, M, M, M, leather iftraps fixed to the 
rollers L, L, L, L, and to the upper crofs frame 
at k k k, as in Fig. 1 ; which ftr^ps, when drawn 
tight by the arms moving forwards towards the 
flake 15, as in Fig. 1, ftrike the blows upon the 
cotton. N, N, two catches or hooks, which art 
drawn by the fprings /, /, that fall into fquare 
holes, made for* the •purpofe into iron hoops, on 
the ends of the rollers L, L, to : prevent the fticks 
from rifing after* the 'blow is ftvuck before the 
fticks are clearly drawn out of the cotton by the 
return of the arms. O, O, iron (lides, fattened 

by 



far batting or cleaning Cotton. $ 

by fcrews to one fide of the ends of the rails K, K, 
with ftuds fixed thereto, on which, the bottom 
part of the catches move ; which ftuds, when 
placed at a proper diftance from the fwivel pins, 
draw down the catches gradually as the arms 
move backwards, and prevent the, flicks from 
rifing, which they would naturally do, notwith- 
standing the catches, owing to the circular mo- 
tions of the arms, P, a long fpring r with a fmali 
leather ftrap fattened to the top part of the roller 
L, on the top of the arm, which throws back the 
ftick on to a bolfter put on the upper crofs 
frame as at /, in Fig. i. Q, a fneck or catch f4f- 
tened on the end of the upper rail K, which fr$es 
the catch g from the roller when the arm returns 
to the back crofs frame, as at L, Fig. 3. R, R, 
two fticks, which ftrike upon the cotton at the 
fame time, as do all the reft in their turns, as 
the cranks move round. W, a fraall fcrew, in 
the bottom of the fneck or catch Q, which binds 
on the top of the Aide O, to be altered as may be 
neceffary, to keep fuch Aide in its proper place. 
X, X, two fcrews, moveable in two nuts, fixed 
in the ends of the crofs frames on each fide the 
flake B, as in Fig. 2, by means of which the 
cords of the flake may be ftraightened or flack- 
ened, as may be necefiary. S, a pulley, fixed 
upon the end of the axle of the cranks at h> in 
Fig. 2, by which the. whole of the machine is 
• moved. In witnefs whereof, &c. 



Observations by the Patentee. 

Though many attempts have been made, no 
operation has been found out tq cleat* the cotton, 

to 



t $attntfof a Mactint, *«fa 

te expand its fibres, and brrng it into that open 
tod jnilpy ftate dflential to good carding, fave 
batting, which is a laborious employment, and 
kavibg been <*Ki£fly confined to females, who arc 
inadequate to the tafk, the work has been very 
imperfe^Hy performed ; befides* the difagreeable 
neceffity rf either confining a great number of 
them in a room For that purpofe, or of fending 
ihe cotton out to as many different houfes — 
circumftancfcs which have long occafioned the 
trade to lament the want of fome invention to re* 
inove them, and which I flatter myfelf is accom-* 
plifhed by the above ddfcribed batting machine. 

In a- department, hitherto confefledly the moft 
perplexing of any attending the bufinete of cotton 
fpinnmg, a very confiderable abridgment of la- 
boor is effefted, in fo much, that, at moft, two* 
thirds of the number of girls will now do the fame 
quantity of work, and much better, than was 
done before by the ftrongeft women. 

I delayed, for fome time, fending my fpecifi- 
Cation to be laid before the public, in order more 
fully to afcertain the merits of the machine, which 
I have now the pleafure to ftate, after a variety of 
experiments, highly gratifying to myfelf, and 
thofe friends who have witnefled them, I can 
with confidence offer to the trade as an invention 
worthy its patronage. 

Orders may be addrefled to the Patentees, A, 
Bowden, and Go. No. 45, Lergh-ftreet, Man- 
chefter, at Stockport, or at Mellor, near Stock- 
port. 



IV. 



( 9 ) 



IV. Specification of the Patent granted to Ann 
Young, of St. James 9 s Square, in the City of 
Edinburgh , for an Apparatus confifting of an obi 
longfquare Box, which, when opened, prefents two 
Faces or Tables ; and of various Dice, Pins, Coun- 

' ters, &c. contained within the fame> by Means of 
which fix different Games may be played, which, be- 
fides being amuftng and i^tere fling, and fuch as 
Children of Eight Tears old may be taught to play, 
are at the fame Time an improving Exercife upon, 
andferve to render familiar, and to imprefs upon 
the Memory, the fundamental Principles of Mufic % 
particularly all the Keys or Modulations, major 
and minor, both with the common and uncommon 
Signatures, muf.cal Interefts y Chords, Difords, 
with their Revolutions, and the mofl ufefut Rules 
of thorough Bafs. 

Dated March 16, 1801. 

.10 all to whom thefe prefents fhall come, &c. 
Now know ye, that in compliance with the 
faid in part recited claufe or provifo in the faid 
letters patent contained, Ihe the faid Ann Young, 
-•"by Benjamin Nind, her attorney, duly autho- 
rized, by letter of attorney, in that behalf, doth 
•hereby declare, that the faid new invention of an 
apparatus confifting of an oblong fquare box, 
which when opened, prefents two faces or tables ; 
and of various dice, pins, counters, &c. con- 
tained within the fame, by means of which fix 
•different games may be played, which, befides 
•being amuling and interefting, and fuch as chil- 
dren at eight years old may be taught to play, 
. Vol. XVI. C are 
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are at the fame time an improving exercife upon, 
and ferve to render familiar, and to imprefs upon 
the memory, the fundamental principles of mufic, 
particularly all the keys or modulations, major 
and minor, both with the common and uncom- 
mon fignatures, mufical intervals, chords, dif- 
cords, with their revolutions, and the moft ufe- 
ful rules of thorough bafs, is defcribed in the 
manner following, that is to fay : the . box is 
compofed of two equal pieces or frames of cabi- 
net-work, united by hinges like backgammon ta- 
bles. When it is opened, or fpread out, the two 
pieces exhibit different faces. The one prefents 
at each end two mufical ftaves or fyftems of five 
lines. In each line and fpace of thefe ftaves, a 
number of fmall holes are drilled, in which are 
occafionally fhick the pieces of turned ivory and 
wood, which are defigned to reprefent the (harps 
and flats, that feverally belong to the different 
keys or modulations of mufic. Under each of 
thefe ftaves there is a drawer, in one of which are 
contained the dice, pins, &c. which are ufed in 
playing with (harps ; and, in the other, the cor- 
rcfponding dice, pins, &c. ufed in playing with 
flats. Thefe drawers are pulled out from the ends 
of the frame, and, when in their places, are kept 
firm by brafs pins running through the edge. In 
the middle fpace betw f ixt them are contained two 
dice boxes ; when thefe are taken out and the 
game is to be played, this vacant fpace is covered 
by a moveable lid, which at other times refts 
upon one of the ends. The furface of the tablfe 
is by that means rendered compleat and uniform. 
Upon the outer part of the border round it are 
written the fundamental letters of all the 1 2 major 
keys, according to. the order of fucceffion by 
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flats; and) immediately below or within each o£ 
thefe, the fundamentals of their relative minor 
keys. At each letter there is a fmall hole for 
receiving a pin. The other face or table is of one 
piece. At each end is a delineation of the clavier 
or fingeir touches of a piano forte, in every one 
of which there is a fmall hole. Above thefe are 
two mufical ftaves, on which are written in 
crotchets the whole icale of natural notes. In the 
round head of each crotchet, there is a fmall hole, 
for receiving pins or moveable notes ; and alfo 
immediately below each of them, there is another 
fmall hole for receiving the pins, on the heads of 
which are the characters of fharp, double fharp, 
flat, double flat, and natural. Around this table 
there is a border fimilar to that which furrounds 
the other table, on which are marked the funda- 
mental letters of the 12 major keys, according to 
.the order of fucceffion by fharps, with their rela- 
tive minors below or within each. In the drawer 
which contains the apparatus for fharps, there is 
at one end in front a fquare compartment, in 
which is an uncovered box or moveable frame, di- 
vided by a partition in the middle into two cells, 
in one of , which are contained 14 pieces of turned 
ivory, and in the other, 10 fuch pieces of a dif- 
ferent lhape, the former intended to reprefent 
fingle lharps, and the latter to reprefent double 
fharps, and dcfigned to be ftuck into the holes 
in the lines and fpaces of the ftaves upon the 
table firft defcribed, for the purpofe of exhibit- 
ing the fignatures of all the keys of mufic with 
fharps. Behind this compartment are two fmall 
fquare cells, in each of which is a cylindrical 
box, the one containing 12 larger, and the other 
12 fmaller ivory counters. The remaining part 

C % of 
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of the front of the drawer is a range, divided intb 
four fmall fquare compartments, marked i, a, 3, 
4, in each of which are four dice, and a fmaller 
one at the end, marked 5, in which lie two ivory- 
pins. The firft pair of dice in the compartment 
x, have upon their faces, the one, the capital let- 
ters G, D, A, E, B, F* being the fundamentals 
of fix major keys with fignatures in fharps ; the 
other, the fmall letters e, b, f *, c*, g*, d*y be- 
ing the fundamentals of fix relative minor keys 
with fignatures in fharps. The fecond pair in 
the compartment 1 have upon their faces, the 
one, the capitals C*, G*, D*, A*, E*, B*, 
being the fundamentals of the fix remaining major 
keys, with uncommon fignatures, or according 
to the order by fharps continued from fix to 
twelve ; the other, the fmall letters a*, e*, b*, 
fX, cX, gX, the fundamentals of the fix re- 
maining minor keys with uncommon fignatures. 
The four dice in the compartment 2, have each 
upon their faces refpetftively in order the very- 
fame fundamentals of the keys major anci minor 
with the former, reprefented in mufical notes 
bafs ftaves, with the fignatures proper to each. 
In the compartment 3, there isift, a die having 
upon its faces C, the fame note on a mufical Have, 
A, the fame note on a mufical ftave, and two 
bafs ftaves without fignatures ; adly, a die hav- 
ing on its faces bafs ftaves, with fignatures of i, 
2, 3, 4, 5 and 6 fharps, but without any notes ; 
3dly, a die having upon three of its faces the let- 
ter T, and upon the other three the letter S ; 
4thly, a die having upon its faces the characters 
of treble, bafs, and tenor cliffs. In the 4th com- 
partment are dice with various numeral figures. 
The fpace behind this range is divided into two 

com- 



ttathmg the fundamental Principles (f Mujic. 1 3 

compartments. la one of thefe, upon a taifed 
furfece, are ftuck 14 ivory pins, with fmall flat 
heads, on feven of which are marked the muficai 
character *, or fharp, on fire the character X or 
double fharp, and on two, the character ^ or nar 
tural. Upon the funk furfacc befide thefe are 
ftuck three ivory plates, bearing the marks of the 
treble, tenor and bafs cliffs. In the other com? 
partment are ftuck 8 black, and two white pins, 
with fmall round heads, which are ufed as mufi- 
cal notes. The other drawer, which contains the 
apparatus for flats, is, in its divifions and com- 
partments, exactly firailar to the one now de- 
fer! bed. The 14 and the 10 pieces of turned 
work contained in the divided box, or moveable 
compartment, which reprefent fingle and double 
flats, are exadly of the fame form with thofe for 
flurps, but for the fake of diftin&ion are made 
of dark-coloured wood. The counters are of 
ivory ftained red. The ift pair of dice in the 
compartment 1, have, the one, the capitals F, 
fib, E*>, Ab, Db, Gb, the fundamentals of fix 
major keys, according to the order by flats ; and 
the other, the fmall letters d, g, c, f, bb, eb f 
the fundamentals of the refpe&ive minor keysL 
The %d pair have, the one, Cb, Fb, Bbb, Ebb, 
Abb, Dbb, the fundamentals of the other fix 
keys with uncommon fignatures, or according to 
the order by flats continued up to 1 2 ; the other, 
ab, db, gb>, c b, fb, bbb ? their Yefpe&ive mir 
ftors. The four dice in the compartment 2, have 
the very fame fundamentals, reprefented in mu- 
fical notes upon bafs ftaves, with their proper fig- 
natures. In the compartment 3, there is, ift, a 
die having bafs ftaves with the fignatures of one, 
two, three* four, five and fix flats, but without 

notes; 
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nates ; 2dly, a die having upon its faces ode line, 
one line and a half, % lines, 2 lines- and a half, 3 
and 4 lines : 3dly and 4thly, a pair, having upon 
their faces various thorough bafs cyphers, and 
chords upon muiical ftaves. In the compartment 
4, there is, iff, a die having upon one of its 
faces the character ^, upon two, the charadler *, 
and upon the other three, numeral figures ; 2dly, 
a die having upon one of its faces the character **, 
upon two, the character b. and upon the re- 
maining three, numeral figures. Laftly, a pair 
bearing upon their faces the fundamental letters 
of all the keys major and minor of the firft circu- 
lar fyftem. 

Game 1. Circular Syjlems. The objedt of the 
firft game or exercife is to imprefs upon the me- 
mory, and to render eafy and familiar, the figna- 
tures of all the major and minor keys of mufic. 
To facilitate this exercife to thofe who may not 
have been fully inftru<5ied in this branch of mu* 
fical knowledge, two circular fyftems are given. 
In each of thefe, the fignatures and the funda- 
mental notes of the twelve major keys are written 
in mufical characters upon the outer ftave, with 
the correfponding letters below them ; and the 
Signatures and fundamentals of the twelve minor 
keys are written in a fimilar manner upon the in- 
ner ftave. In the firft fyftem, beginning at 
No. 1, or major key of C, without fharp or flat, 
♦and proceeding along the outer ftave, towards the 
-right hand, the major keys fucceed each other 
according to the order of fucceffion by ^ths : in 
other words, the fundamental of each key or fcale 
is always the 5th of that immediately preceding, 
in this fucceffion one fharp is gained, or one flat 
is dropped at every ftep. The 7th key is that of 

F* 



teaching the fundamental Principles ofMujic, i j 

F* with fix (harps. The fcale of this key' if 
played upon the inftrument by touching the very 
fame finger keys with that of Gb with fix flats. 
From this the fucceffion by 5ths is continued 
with fignatures of flats, one flat being dropped at 
each ftep, till it comes round to C. Again, be- 
ginning at No. i, and proceeding along the outer 
ftave towards the left hand, the major keys fuc- 
ceed each other according to the order of fuccef- 
fion by 4ths ; the fundamental of each key or 
fcale being always the 4th of that immediately 
preceding. In this fucceffion one flat is gained, 
or one fharp is dropped at every ftep. As the fuc- 
ceffion by 5ths is that by which regular mufic 
jtioft frequently proceeds, and as it is generally 
the firft that is taught, the keys are numbered 
from 1 to 12, according to that order. In the 
inner ftave, beginning at No. 1, the minor key 
of natural notes, the fundamental of which is A f 
and proceeding towards the right hand, the fe- 
veral minor fcales fucceed each other alfo accord* 
ing to the order of fucceflion by 5ths, one fliarp 
being added, or one flat thrown off, at every 
ftep ; and proceeding towards the left land, they 
fucceed each other according to the order by 
4ths, one flat being added, or one fharp being 
thrown off at every ftep. By this arrangement, 
iall the major keys, and their relative minor 
keys, (thole namely which have the. fame fig- 
nature,) are found in the fame divifion of the 
fcheme, or betwixt the fame rays of the circles: 
In carrying on the fucceflion of keys towards the 
one hand by 5ths, and towards the other hand 
by 4ths, the fignatures of flats and of fharps may 
be continued beyond the number fix. . Keys or 
lignatures of more than fix {harps or flats, appear 
■■■•■■'■ .- in 



id Pat titf f&t an Apparatus fv 

in the works of the moft eminent compofers, par- 
ticularly in the progrefs of modulation, through 
an extended piece of mufic ; and double lharps 
and ^double flats, which, neceflarily refult from 
foch numerous fignatures, frequently occur.. To 
render thefe fignatures familiar, and to remove 
the embarraffment which they occafion to young 
performers, the exercife of the game is, in its ad 
part, extended to them; and with that view is 
given the 2d Circular Syftem, intituled, " With 
uncommon fignatures." In this fyftem, fetting 
out from the keys No. 7, which muft obvioufly 
be the fa,me in both fyftems, and proceeding to- 
wards the right hand^ the fucceffion by 5ths is 
carried on in fignatures of lharps ; and from the. 
fame point proceeding towards the left hand, the 
fucceffion by 4ths is continued in fignatures of 
flats ; the number . of each gradually increasing 
from fix to twelve, where they meet irt the key 
No. x. In reckoning the numbers of thefe fignat 
tures, every double (harp and every double flat i$ 
accounted two. The feveral keys of this fyftem 
are, refpe&ively, the very fame upon the inftru* 
ment with thofe in the 1 ft fyftem, which appear 
under the fame numbers. A piece of mufic, 
written in the major key of F*, or minor of D* f 
with ,fix lharps, will be played by the fame fin* 
ger touches, as if it had been written in the mar 
jor of G^, or minor of Eh, with fix flats. Six 
lharps and fix flats are therefore correfponding 
fignatures. In the fame manner, 7 lharps and 5 
flats— 8 fharps and 4 flats — 9 lharps and 3 flats— 
10 lharps and % flats — ri lharps and 1 flat — 1a 
iharps and nothing : — as alfo 7 flats and 5 lharps 
—-8 flats and 4 lharps— 9 flats and 3 lharps— 10 
flats and 1 lharps— 1 1 flats and 1 lharp— 12 flats 

and 
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and nothing, are correfponding fignatures. In 
6rdef that all the keys, with the numbers of both 
fignatures, may appear diftin&ly at one view, 
two fmall circular fyftems are exhibited, in one 
Af whiqh all the major keys are fhewn in both de- 
nominations, and in the other all the minor keys. 
It thus appears, that a piece of mufic, the key- 
note of which, upon the iriftrument , is any one of 
the twelve finger touches, comprehended within 
the ocftave, may be written either with a figna-* 
ture of fharps, or with a fignature of flats — that 
the number of the fharps in the one fignature, 
and of the flats in the other fignature, when ad- 
ded together always amount to 12 ; and therefore 
that when the number of the one fpecies is de- 
duced from 12, the remainder will give the num- 
ber of the other fpecies. It farther appears from 
the fchemes, that the fundamental of the figna- 
ture in flats is always one letter advanced in the 
ihufical alphabet, or one degree higher in the 
fHve, than the fundamental of the correfponding 
fignature in fharps. As for the fake of fimplicity 
and eafe, the fignature of the fmalleft number, 
whether of fharps or of flats, is commonly pre- 
ferred, fignatures of more than fix may be called' 
uncommon fignatures. In tracing the fignatures of 
the feveral keys, according to the order by 5ths, 
through the two fchemes from the natural key 
upwards, it will be found, that the fharps enter 
the fyftem upon the following notes in order, viz. 
F, C, G, D, A, E, B, and that the double fharps 
enter upon the fame notes, and in the fame or- 
der. Again, in tracing the fignatures according 
to the order by 4ths, it will be found that the 
flats and the double flats enter the fyftem upon 
the following notes in order, viz. B, E, A, D, 
Vol. XVJ. D G, 
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G, C, F, or that the order of flats is exa&ly the 
order of lhar.ps reverfed. By comparing the two 
fyftems it appears, that when any fundamental is 
fharpened or raifed a femi -tone, the number, of 
fharps in its fignature is increafed by feven ; and 
that when any. fundamental letter is flattened or 
lowered a femi-tone, ^he number of flats in its 
fignature is alfo increkfed by feven. Thus the 
major key of C has no fignature ; that of C* has 
7 fharps; the major of D, 2 fharps, that of D*, 
z and 7 or 9 fharps ; the minor of F* has three 
lharps, that of F** has 3 and 7 or ,10 fharps. 
Again the major of Cb has 7 flats; the major of 
£b has i flats, that of B^b has 2 and 7 or 9 flats, 
&c. As all additional fharps or flats, above fe- 
ven, are obtained by doubling thofe which are 
fir ft in order, it follows that the number and 
places of the double fharps or double flats, in the 
fignature of any key letter in the 2d fyftem, will 
be the fame with the number and places of the 
Jingle fharps or Jingle flats, belonging to the fame 
letter in the .ift fyftem. 

Game I. Part ift. To play this game there 
rhuft be taken from the two drawers ; ift, The pairs 
of dice No. 1, in the ift compartment; 2dly, 
The moveable compartments, containing the pins, 
which reprefent fharps and flats; 3dly, The 
ivory plates bearing the characters of the treble 
and bafs cliffs ; 4thly, The boxes containing the 
twelve large counters. Each player then throws 
one die ; and whoever turns up the key with the 
greateft number of iharps or flats plays firft, and 
has the choice of playing with fharps or flats. 
The cliffs being properly placed upon the great 
ftaves, the firft player takes his pair of dice (of 
which that marked with capital letters bears the 

funda* 
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fundamentals of the major, and that with fmall 
letters, the fundamentals of the minor keys,) and 
having thrown them, muft firft tell the number 
of fharps or flats belonging to the keys which are 
turned up : he muft then arrange thofe (harps or 
flats upon the ftaves, on his fide of the board, by 
placing the pins in the holes which are made for 
that purpofe, naming them, and fetting them up, 
in the exacft order in which they enter the mu- 
fical fyftem, or in which they are arranged upon 
the circle. The fignatures of the major keys may- 
be arranged upon the treble ftaves, and thofe of 
the minor keys upon the bafs ftaves ; or this, at 
the pleafure of the players, may be occafionally 
reverfed. It is hardly neceffary to remark, that 
when the fignatures are to be arranged upon tre- 
ble ftaves, the chara&ers of fharp and flat muft 
be refpe&ively placed one line or one fpace 
higher, than when they are arranged upon bafs 
•ftaves, upon which they appear in the circles. 
The fecond player next throws, names, and ar- 
ranges the fignatures of the keys which he has 
turned up, in the fame manner. They then 
count the number of flats or lharps which each 
has fet up, and for every three which the one 
player has more than the other, he gains a point 
of the game, which is to be marked by putting 
up a counter. This comparative reckoning is to 
be repeated after each throw of the fecond player, 
fo long as the game lafts. 

- Advantageous Chances, Relatives. When 
the dice turn up a major key and its minor rela- 
tive, that is, when the major and the minor pre- 
sented have the fame fignature, the player who 
obtained the throw is entitled to 2 points to be 
marked by putting up 2 counters. Pairs. When 

D 2 both 
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botH 4ice prcfent the fame letter, q$ Ee, F f, that 
is, when the keys turned up are major and minor 
q{ the fame fundamental, the thrower is alfo en- 
titled to 2 points. Sequences. When the twp 
letters prefented are next to each other in the 
order of the mufical alphabet, as B, c, g, A, &c 
I point. Counterparts. When either of the 
players obtains a throw which gives the fame 
numbers upon each of his ftaves refpe&jvely, as 
are already arranged upon thofe of the adverfary. 
A counterpart of fixes upon each ftave, 6 points. 
A counterpart of threes upon each ftave, 3 points. 
Every other counterpart, % points. 

Disadvantageous Chances. When either 
of the dice turns up the fame key, which ha$l 
been prefented at the laft preceding throw, ar*d 
which therefore is already arranged upon the 
ftave, the iharps or flats upon that ftave muft aty 
be taken off, and of courfe cannot, be counted 
at the comparative reckoning* Falfe Pairs. When 
the fame letter is prefented by the two dice ; but 
the one has the character of fharp or flat annexed 
to it, and the other has not, as Dd*,;gGb, 
the adverfary is entitled to one point. Crofs 
Counterparts. When, upon the ftiarps or flatg 
indicated by a throw being fet up, the number 
upon the treble ftave is the fa.me with that upoo 
the adverfary's bafs ftave, and the number upon 
the bafs ftave is the fame with that upon the ad- 
verfary's treble ftave, the adverfary is entitled to 
1 point. Forfeitures. If either of the players, 
from ignorance or inadvertency, makes a miftake 
in naming and fetting up the fiaarps or flats of thf 
keys presented by his dice, the adverfary, if he 
can correct the miftake, is entitled to 1 poinfc. 
When relatives, pairs or fequence? aye thrown, 

the 
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the player who lm plowed the throw muft mark 
the points of the game to which it entitles him, 
before he begins to arrange the fharps or flats, 

oth£rwi& he forfeits th* advantage, and to this 
Mintage the adverfafy is entitled, if he points 
out theqijuijipn before throwing hi* dice. When 
falfe pair* are thrown, or crofs counterparts are 
fet up, the fldverfary muft mark, the advantage to 
which he is entitled, before he proceed to throw 
his dice, otherwise he forfeits the advantage. The 
player who firft gains 12 points, or puts up all 
his twelve counters, wins the game. 

Part $d. This is intended to afford the fame 
exercife i*ppn the fignatures of the 2d fyftera, 
which th$ fjrft part gives upon thofe of the firft 
fyftem. In playing it, the pairs of dice, No. 2 f 
in 1 ft compartment are to be ufed. The (harps 
or flats, double and fingle, which belong to the 
keys that are turned up, ate to be numbered and 
named, and the pins reprefenting them are to be 
arranged upoa the ftaves, agreeably to the 2d" 
circular fyftem; the pins with coloured heads 
being employed to reprefent the double fharps 
and double flats, and the others, as in the firft 
part, to reprefent the fingle. A counterpart of 
fevens eqtitles the thrower to 7 points. A coun- 
terpart of twelves, to 12 points. In all other 
refpe&s this part is played in the fame manner as 
the ift part. Confiderable affiftance in playing 
this game will be obtained by attending to the 
obfervations which are fubjoined to , the explana- 
tion of the circular fyftems. 

The 2d game is aa exerqife upon the intervals 
of Muik- 
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TABLE OF INTERVALS. 

Number of femi-tones 
upon Che inftmment 
from the lower note. Kami*. Ex am? lis. 

i Diefis or imperfeft prime C C* D Db 

i Semi-tone or minor 2d C Db F*G 

2 Tone or major ad C D 
% diminilhed 3d B*D 

3 Superfluous 2d C D* 

3 Minor 3d C Eb Ac 

4 Major 3d C E 

4 diminifhed 4th B* E 

5 Perfect 4th C F 

6 Tritone or fuperfluous 4th C F* 

6 falfesthCGb BF 

7 Perfect 5th CG 

8 Superfluous 5th CG* 

8 Minor 6th C At) 

9 Major 6th CA 

- 9 diminifhed 7th B* AG* F 

10 Superfluous 6th C A* 

10 Minor 7th CBb 

11 Major 7th 'CB 

11 diminifhed 8ve C cb 

12 Perfect 8ve Cc 

13 Superfluous 8ve C c* 

Of thefe intervals, the perfect 4th, perfeft 5th* 
and perfect 8ve, as alfo the major and minor 3ds r 
and the major and minor 6ths, are concordant : all 
the reft are difcordant. 

Game II. Part ift. — Intervals upon the Clavier 
pr Key board. — This game is played by means of 
the pairs of dice No. 3, in 2d compartment, or 
thofe with common fignatures, the one player 
taking the pair with fharps, and the other the 

pair 
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pait wjth flats. The firft throw, and the choice 
of playing with fharps or with flats, are deter- 
mined by throwing fingle dies. The perfori who 
plays with fliarps places one of the pins which 
are found in 5th compartment, upon the key A, 
of the double bafs oftave or third long key, and 
his object is to afcend to the higheft. The other 
player places one of his pins upon the higheft 
key F, and his objeft is to get down to the 
loweft. The player who firft attains his objeft 
wins the game. When the dice are thrown, the 
player, by attending to the lignatures and the 
notes which they prefent, and by comparing 
them together, muft tell the names of the two 
keys, and which of them is major and which 
minor. He muft alfo tell the exa& mufical 
interval betwixt them, and whether that interval 
be concordant or difcordant. If then the interval 
is concordant, he moves his pin the exa& extent 
of it, forward, or according to the proper direc- 
tion of his game ; if it is difcordant, he moves 
his pin the extent of it backwards, or in the con- 
trary direction. If a difcordant interval caft up 
at the beginning of the game before any move- 
ment has been made, the throw is loft. If the 
ftation of the player be not fufficiently advanced, 
to allow a difcordant interval to be taken back-' 
wards its whole extent, he returns to his original 
ftation. 

» 

Relatives. When the lignatures are the 
lame, that is, when the keys prefented are major 
and minor relative, the pin is firft to be advanced, 
the concordant interval prefented, and afterwards 
a perfea 5th in addition. ^ 

Pairs. When the dice prefent a pair, that 
is, when the notes are unifon, or perfect primes, 

the 
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the pm ib to be carried forward an 6&&V6* I&* 
fore moving, the thrower muft call tipoti tht* 
adverfary to give the unifon, which he muft dd 
by placing a pin in the fante key of his davier, 
in which the pin of the thrower ftartds ; at the* 
time time telling its name, and the particular 1 
o&ave of the inftrument, in which it is *. If 
the adverfary performs this without triifbike, hd 
gains a major 3d, or is entitled to take that in- 
terval forward upon his clavier. If he fails 6r 
makes any miftake, he muft go backwards a 5th. 
When the dice prefent a falfe pair, or the noted 
are imperfect primes, the thrower, before h6 
move backward the difcordant interval or fetttw 
tone, muft give a limilar challenge t«3 the advef- 
fiiry, who muft place a pin in the key which \i 
imperfect prime to that in which the pin of the 
thrower nartds, at the fame time^ telling the! 
names of both, and the particular o&ave of thd 
inftrument, in which they are. If he executed 
this accurately, he gains a 5th ; if he fails, hd 
muft go back a major 3d. 

Coincidences. When the interval to be 
moved upon the clavier happens to be the fame, 
jiotf only in extent but in the names of its two* 
terms, with that prefentfd by the dice ; to othe* 
words, when the pin is upon a key of the famd 
tome with, the note prefented by one of the dice, 
and proceeding forward or backward according to 
the rales of the game, it is to be carried to a key 
of the feme name with the note prefented by the 

* The feveral o6taves of the inftrument, or of the great! 
fcale of mufic proceeding upwards from F to F, may.be thutf 
named in ord er, Double ba ii octave — » Bafe 8ve — Tenor 8 ve — 
Treble 8ve— High Treble 8ve. 

Othei ; 
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other ; the thrower, after having moved his inter- 
val, is entitled to advance an odlave. 

Forfeitures. If a player, upon throwing 
his dice, fhall make a miftake in reporting the 
iignatures, keys, and interval prefented by them, 
and (hall have taken hold of his pin, for the 
purpofe of moving it, or marking the interval ; 
and if the miftake fhall be challenged by the 
adverfary, he fhall forfeit any advantage which 
he might have gained by the throw. If again a 
player, in performing his interval, fhall place his 
pin upon a wrong key, or that is not diftant 
from the former ftation the exadt extent of the 
interval prefented by the dice, and fhall have 
withdrawn his hand from it, if the interval was 
concordant, he fhall lofe the advantage of the 
throw, or be obliged to bring back his pin to the 
former ftation ; if the interval was difcordant, he 
fhall be obliged to carry back his pin a major 3d, 
beyond the exadt extent of it. The adverfary 
muft challenge fuch miftakes before he throw his 
dice, otherwife he lofes the privilege. To pre- 
vent difputes which may arife upon occafion of 
thefe challenges, and- in order that the inter /al 
taken may be diftin&ly perceived, it may be 
advifeable, through the whole courfe of the game, 
to employ two pins, and inftead of moving the 
pin which is at the ftation, to keep it in its place, 
and to mark the intervaFprefented by the dice, by 
the other pin. In this way, both terms of the 
interval will appear upon the board at the fame 
time. The pin which was laft fet up, if no objec- 
tion is made, becomes the ftation pin of the game; 
the other muft remain in its place till the adver- 
fary has thrown, when it fhould be immediately 
Vol. XVI. E rcmovea, 
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removed, for the purpofe of marking the interval, 
which fhall be next prefented. 

Game II. Part 2d. — Intervals upon the Stave, — 
This part affords the fame exercife upon the niufi- 
cal ftave or fcale of notes, which the former part 
gives upon the clavier. When it is played it will 
be proper that the claviers be covered. Tha 
player with iharps, places in the double bafs A* 
pne of the moveable notes or fmall pins with 
Sound heads, found in 9th compartment, and his 
pbjedt, as before, is to afcend to the higheft 
note ; the other places a note in the. higheft F, 
and his objedt is to get down to the loweft. The 
intervals of the fame extent with thofe prefented; 
by the dice, are to be marked by carrying thepii> 
along the fcale of notes ; or rather, by placing 
another pin of the fame kind, in the note which? 
is the other term of the interval 5 annexing or 
. placing in the hole under the note the moveable 
chara&ers of (harp, double fharp, flat, double 
flat, according as thefe may be neceflary for ex- 
hibiting the exadl intervals. If, when the ftatioa 
Bote is affedled with double fharp or double flat, 
an interval fhould caft up, to reprefent which,, 
tfuly, would require an additional fharp. or flat,, 
the player is then allowed to change the deno- 
mination, and of courfe the place of the ftatioi* 
note, to that which would be founded by the 
fame key of the clavier.. .Thus if the ftation note 
Ipeing D** f a major 3d fhould be prefented*. 
^hich muft be F*"**j the note D**, may be 
changed to the correfponding note upon the cla- 
vier, E natural, when the major 3d will be G*v 
As the player with iharps is underftocd to have: 
the cuftody of the characters of fharp and doubled 
ffyarp, a^d the player with flats to have; the.cuf- 

tody 
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tody of thofe of flat and double flat, if either of 
them, in the courfe of the game, find it necef- 
fary, for truly exhibiting his interval, to employ 
a character of the oppolite fpecies, he muft bor- 
row it of the adverfary, who in consideration of 
having given him this accommodation is entitled 
to advance a major 3d. He is allowed to retain 
the borrowed character fo long as it is neceflary 
for reprefenting his interval, without the lender. 
being entitled to any additional advantage. But 
fo foon as he throws an interval for which that 
chara&er is not neceflary, he muft return it to 
the adverfary. In all other refpe&s the method 
of playing the advantageous chances and the 
forfeitures in this part of the game, are the fame 
as they are in the 1 ft part. 

Game III. Of Cadences or Preludes. The na- 
tural prelude to any key of muftc confifts of the 
following chords in order, viz. chord of key — of 
4th — of 5th and of key; the proper difcording 
notes being added to the chords of 4th and of 5th. 
The chord of the 4th always follows the mode of 
the key ; that is, its 3d muft be major or minor, 
according as the 3d of the chord of key is major or 
minor. The chord of the 5th mtift, in every cafe, 
have its '3d major. To pradtife thefe preludes in 
the way of game, the perfon who plays firft 
throws his pair of dice No. 3, or thofe bearing 
Upon ftaves, the fundamentals and fignatures of 
the firft circle ; and has the choice of either of 
the notes prefented for the key note of his pre- 
lude. He then fets up the common chord of that 
nettf upon his clavier, by placing his moveable 
notes in the proper keys, and employing a white 
one for his bafs.jioteir-taking particular care, that 
thd 3d of his chord be major or minor, according 

£ 2 as 
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as. the key note which lie had chofcn was a fun- 
damental of the major or minor mode.— The other 
player does the fame. The firft player then puts 
into his box the die of the fame mode, (major or 
minor,) with his key, and alfo the die of figna- 
tures without notes *. If upon throwing, either 
the 4th to his key note is prefented by the one 
die, or the fignature of that fundamental note, 
according to the required mode is prefented by 
the other die, he fets up the chord of his ^th, 
with its 6th added. If neither of thefe are pre- 
fented, he marks his difappointment by putting 
up a counter, which he alfo does at each of the 
two next throws which he makes in his turn, if 
neither of the faces wanted are caft up. After 
that, he is allowed, by way of help, along with 
his two dies, to put alio into his box one of his 
letter dies No. 1, that namely, which bears the 
fundamentals of the mode required : and he is to 
continue to throw in his turn, until he obtain his 
4th either in letter, note, or fignature. He then 
proceeds to throw for his 5th. If his prelude is 
in the major mode, he ufes the fame two dies, 
which he ufed for his 4th. If his prelude is in 
the minor mode, in place of his die of funda- 
mentals and fignatures, he muft take the die of 
major fundamentals and fignatures, which has the 
note wanted, borrowing it, if neceflary, from the 
advcrfary. If the note or fignature wanted do 
not occur in three fucceffive throws in turn, to 
be marked as before by. counters, he is allowed a 

* This die is intended as a farther exerciie upon fundamen- 
tals and fignatures ; and whenever it is thrown, the player 
muft name the fundamental note, both of the major and mi- 
nor key, which has the fignature prefented. 

« 
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teaching the fundamental PrimipUs of Mujic. 29 

limilar help to what was allowed for the chord of 
4th, that is, to join with his two dies the die of 
major fundamental letters, which has upon one 
of its faces the letter wanted. When he obtains 
his fundamental, he mull fet up his chord of domi- 
nant, or chord of the 5th to his key with its 7th 
added, making the feveral notes of his chord of 
4th proceed into it, according to the rules of 
mufic. Laftly, to get home, he throws for his 
key note, ufing at firft only his die of notes and 
fignatures ; and if he does not fucceed in thru 
throws, taking for help a letter die, as before; 
When he obtains it, he fets up the chord of his 
key, or makes the feveral notes of his chord of 
5th pafs into it according to rule. His firft pre- 
lude is then, completed. The player next pro-. 
ceeds to perform his fecond prelude, which muft 
be in the minor mode, if the former was in the 
major mode, and contrariwife. He determines 
his key note by throwing a die, and proceeds as 
before. When this is finifhed, he executes his 
third prelude, in the mode which is directed by 
the adverfary. In every fucceeding prelude, the 
pqfitions of the chords, or the arrangement of their 
notes muft be changed. As the natural keys, C 
and A, do not appear upon any of the dice in the 
two firft compartments, when thefe may be want- 
ed as the fundamentals of a chord, the player may 
ufe the die in the 3d compartment of the fharp 
drawer, which bears upon its faces thefe keys, 
both in letters and in notes upon ftaves. If a 
player fhall commit an error in placing or arrang- 
ing the notes of his chords, he fhall lole the bene- 
fit of the next advantageous, throw ; or fhall be 
fubje&ed to fuch other penalty, or give fuch 
other advantage to the adverfary, as may be pre- 

vioufly 
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viouily agreed upon by the parties. He who 
Ihall have firft completed three preludes virins the 
game. 

Part 2d. The fame ^xercife performed upon 
the keys with uncommon fi^natures by ufing the 
dice of the fecond circle. When the dies of fig- 
natures without notes are to be thrown, the player 
with fharps may take the die of flats, and the 
player with flats the die of fharps ; and if the fig- 
nature of the corr efponding key to that which is 
wanted fhall be call up, he may proceed to fet 
up his cord. 

Game IV. Rule of the Oftave. The chords or 
proper accompaniments of the feveral notes of the 
bafs fcale, afcending and descending. Thefe 
chords may be exhibited upon the claviers, by pla- 
cing the moveable notes in the keys, as in the laft 
game. The dice to be ufed are the four in the 
4th compartment of the fharp drawer, having 
npon their faces numeral figures. Thefe four 
dice are to be thrown by each of the players in 
turn ; and whenever among the figures prefented 
are thofe which exprefs the intervals to the bafs 
note of the feveral notes of thcxhord, which is to 
be performed — in other words, which conftitute 
the complete thorough-bafs cypher df that chord, 
the player may proceed to fet it up. As the 
figures expreifing all the intervals of a chord may 
frequently not appear together, in a conftderable 
number of throws ; if this does not take place in 
three fucceflive throws in turn, (to be marked by 
putting up counters,) a fmaller number, or even 
one of the intervals being afterwards prefented, 
may be a fufficient warrant to the player, to pro- 
ceed with his chord. This may be regulated in 
the following manner : when the chord to be fet 

up 
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up is that of the key, the player is not entitled to- 
take it by his firft three throws, unlefs the num- 
bers 3, 5 and 8, appear together. After that, if 
any one of them is caft up, he may proceed. 
When the concordant harmony or perfect chord of 
the 5th is wanted — for the three firft throws, 3, 
5 — afterwards, either of them. When a concor- 
dant chord of 6th is to be played— for the three! 
firft throws 3, 6— after wards*6. When the chord 
is that of 3d, 5th, and 6th, to the 4th of the af- 
cending fcale— for the three fitfft throws 3, 5, 6— 
afterwards 5, 6. When- the chord is that of 3d, 
4th, and greater 6th, commonly called chord of 
greater 6th, — 3d, falfe 5th. and 6th, called chord 
of falfe 5th, — 2d, tritone and 6th called chord of 
tritone — for the three firft throws, all the figure* 
of which, they confift — afterwards, the chara<5ker- 
iftic intervals greater 6th, falfe fifth, tritone re- 
fpe&ively. As the cyphers of greater 6th, falfe- 
5th>j and tritone are all upon one die, it need 
not be thrown, unlefs when thofe intervals are 
wanted. The player who in this rfianner fhall 
firft fet up in order the feveral chords of the af- 
cending and of the defcending fcale wins the game* 
Part ad. The fame exercife upon the rule of 
o&ave in the minor mode. When for proceed*-? 
iog corre<Stly from the 7th to the 6th of the de- 
fending fcale, the fufpending 7th may be necef- 
fary for the chord of the 6th, the player is not to 
take that chord, for the three firft throws, unlefs- 
the figures 3 and 7 are caft up — after war ds^ 7 
may be fufficient. If, in either cafe, a 6th fhall 
appear at the fame time, he may immediately 
make his 7th pafs into the 6th — if not, he muft 
throw for a 6th.. When either, of thefe-exercifes- 
is. repeated, the chord of key ought to be fct up in 

a dif- 
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a different pofition, which will lead to different 
pofitions of the other fucceflive chords. The pe- 
nalties or forfeirures for miftakes, arifing from 
ignorance or inadvertency, may be fettled as in 
the laft game. 

Game V* Of the rcfolution of Difcords. This 
game is played with the fame fets of dice as the 
fccond game ; and the fame attention is to be' 
paid to, and the fame account to be given of the 
mufical intervals which are caft up. Each of the 
players takes his twelve larger and twelve fmaller' 
Counters. In reckoning the game, the n fmallfcr 
counters are held to be equivalent to one of the 
larger ; and the party is gained by the player who 
has fir ft fet up all his 12 large counters. When 
^he interval prefented is concordant, the player 
who has obtained the throw muft tell how many 
fpmi-tones the interval confifts of, and is entided 
to put up the fame number of fniall counters. 
When the interval prefented is difeordant, the 
player who has thrown it, muft firft fet up the 
fame interval upon the clavier, or upon the ftave, 
by means of the moveable notes. He rhuft then 
duly refolve the difcord, according to the rules of 
mufic. When in making the refolution, only 
one of the terms moves, if a tone, the thrower is 
entitled to 6 fmall counters ; if a femi-tone, he is 
entitled to 12 fmall or 1 large counter. If one 
of the terms move a femi-tone and the other a tone 
I>e will be entitled . to 1 large and 6 fmall coun- 
ters. If both the terms move femi-tones, he will 
be entitled to 2 large counters. When a due .re- 
folution of the difcord may be obtained by mo* 
ving one of th« terms either a tone or a femi-tone f 
the player muft determine in which of the two 

modes 
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toodes* he is to proceed^ by throwing the die, 

upon which are the letters T and S. 

Game V. — Part 2d. If inftead of ufing the 
pairs of dice No. 3, as in the laft part, the player 
with fharps takes the minor die of No. 3, and the 
minor die of No. 4, and the player with flats 
takes the minor die of No. 3, and the major die 
of No. 4, a variety of intervals may be. obtained, 
which do not appear in the pairs No. 3, by means 
of which , the exercife of the game may be ex- 
tended to fome of the moft interefting harmoni- 
cal combinations of the modern mufic. In order 
that compleat praftice may be obtained upon two 
of thefe combinations that are of mofi frequent 
occurrence, viz. the chords of fuperfluous 6th, and 
that fpecies of chords, which are fbmetimes called 
chords of fubftitution, or of borrowed harmony *, 
the two dies No. 5, in compartment 3d of the 
Hat drawer, are provided ; the one with thorough 
bafs cyphers upon three of its faces, and ftaves 
with chords upon the other three, for the chord 
of fuperflous 6th ; and the other, which has 
thorough bafs cyphers upon all its faces but one, 
for the chords of fubftitution. As the dice ufed 
in this game may fometimes prefent two notes 

* The chord of fuperfluous 6th is the accompaniment given 
by the modern mufic ians to the minor 6th of a fcale, leading 
to a medial cloie upon the perfed chord of the ah.— The 
chords of fubftitution may be confidered as derived from the 
chord of dominant, or of the 5th of the fcale accompanied 
with greater 3d, 5th, 7th, and 8ve, by fubftituting tor the 
Sire, the 9th to the fundamental, or 6th of the fcale. The 
fundamental cannot exift in this chord but as the bafs or low- 
eft note. Moft commonly however it is fuppre fled altoge- 
ther ; and then the feveral notes of the chord are the major 7th 
or fenfible note, the ad, the 4th, and 6th of the fcale, auy 
one of which may be inverted into the bajs, except the 6th, 
jwben the mode is major, or when it is a tone above the 5th. 

*• Vot.XVI. P which 
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which are in compatibles r or which cannot exift 
together in muiic ; as the difcordant intervals, 
which they may at other, times prefent, maybe 
considered as arifing from appoggiaturas, or notes 
of grace and exprellion, rather than as indicating 
any diftinft fpecies of chord ; and as, of fome of 
the intervals which may enter into this game, the 
number in the fharp dice is not equal to that in 
the flat dice ; with a view to Amplify and equalife 
the party, the winning throws for the iharps and 
for the flats may be reftri&ed to thqfe which 
follow, and all the other throws* which may oc- 
cur may be confidered as loft. 



Sharps. 


Flats. • , ^ 


' j Minor ptli 


1 Superfluous 9th 


i Major 7th * 


1 Major 7th 


J 1 Diminhhed 7th 


1 Diminiflied 7th 


a Dimimfhed $ds v 


2 Superfluous 6ths 


1 Superfluous 5th 


' 1 'Superfluous $th viz. fib OF 


x Dmiimfhcd 4th viz. B*E ' 


1 J>iminifhed 4th 


.'g FaMejtbs 


3 Tritones • * 


% Superfluous *d$ 


2 Superfluous 2ds CuD i 

- Bbbc. . D 
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When a fuperfluous 6th is prefented, the player 
mttft fet up the fame interval by trioveable notes 
upon hi* clavier, and muft telt the key note or 
the fundamental of the fcale, in which the two 
notes which he has fet up would be fuperfluous 
<>th, and alfo what 4egrees of that fcale, the two 
notes ate ; bei#g allowed if he chufes it, to 
change the denomination of the notes from fharp 
to flat, or from flat to'correfponding ftarp. He 
theh jefolves the difcord according to rule, and 
is entitled to tire feVeral advantages ftated in the 
'Jfitft part* — After *his, if required by the adver r 
fary, he x&j& throw a die of fignatures, and alfo 
the proper fubfidiary die, and tnuft fet up the 

compleat 
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cbmpleat chord of Tuperfluous 6th, belonging to f 
the key indicated by the lignature prefented, ac-' 
cording to the model or the cypher caft up by 
the fubfidiary die, diftinguifhing his bafs note, 
which muft be minor* 6th of the fcale by a white 
pin, and muft then refolve. the chord, or make the 
fcvenvl notes of it pafs properly into thofe of the 
perfect chord of £th. if he performs this cor- 
recftly, he fhall be entitled, over and above the 
advantage which he has obtained from the refo- 
lution of the difcord of fuperflubus 6th, to fuch* 
other advantages, as may correfpond to the other 
movements, whicl) he fhall have made. If he 
make -any miftake, the $,dverfary, if he fhall have 
challenged the miftake before throwing, lhall be 
entitled to the whole additional advantage, I£ 
the player with fharpsfhall caft up a dimihiflied 
3d, he lhall be allowed to invert it into a fuper- 
nuous 6th, and then to proceed as above. The 
intervals, diminifhed 7th, fuperflubus 2d, minor 
Ath and fuperfluous 9th, are all to be considered 
in this game, as indications of chords of fubftitu- 
tjon or borrowed harmony, in the minor mode. 
When any of thefe is turned up, the fame inter- 
val or one of 'equal extent, the adverfary beings 
allowed to namfc the lower term, is to be fet upon 
the clavier, it being underftood that when the 
minor oth is thrown-, the player may join with* 
thefe the major 3d or 5 th, to the lower term ; 
the declaration of the key note and of the degree 
of the fcale which each note is upon, being made, 
the difcord being refolved, and the correfpond- 
ing advantages being taken, as in the chord of fu- 
perfluous 6th. After this, upon the requifition 
of the adVerftry, a fignature die and alfo the 
fubfidiary die for fubftkution chords are to be 

F % thrown, 
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thrown, and the compleat minor fubftitution 
chord belonging to the key prefented muft be fct 
up, the pofition of the chord and the bafs note be- 
ing determined by the cypher caft up by the fub- 
fidiary die, and muft be duly refolved. The 

- fame additional advantages, correfponding to the 
movements made, accruing to the thrower, if he 
fucceeds, or to the adverfary if he ftiould fail, as 
are above ftated. Falfe 5ms and tritones are to 
be treated in this game, as indications of fubfti- 
tution or borrowed harmony chords in the major 
mode. When any of thefe are caft up, the play- 
er muft throw a fignature die, and alfo the fub- 
fidiary die, and muft fet up the compleat major 
fubftitution chord for the key prefented,in its pro* 
per pofition, to the bafs note indicated by the 
cypher of the fubfidiary die. If the cypher *, 4,. 
6, fhall be eaft up, the player may threw again, 
till he obtain fomething elfe. When the ftave 
and chord upon one of the faces of that die is pre-* 
iented, the player, after having fet up and re- 
folved the difcord, which he had previoufly 
thrown, muft give an account of the derivation of 
fubftitution chords, and exhibit them in their dif- 
ferent portions and inversions upon his clavier. 
If he performs this talk corre &ly , he fliall be 
entitled to in additional counter ; if he falls, and 
the adverfary can perform it, he may claim that 
advantage. When a major 7th is prefented, the 
player, may be required to fet up the compleat 

-chord of major 7th, considered as leading, or tq 
be refolved into the perfe& chord, of the lower 
note ; and, upon hfs doing fo corre&ly, will be 
entitled to the additional advantages correfpond- 
ing to the other movements which he makes m 
revolving the difcords— flthcrwife the adverfary, 

Wheq 
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When the dice preient a fuperfluqus 5 th w di- 
miniihed 4th, the thrower, after having fet up 
the interval, may be required to infert or to join 
with it one other note. If he does this properly, 
and if that note alfo moves in the refolution, he 
will be entitled to additional advantage; if not* 
the adverfary. 

Game VI. Of Modulations. Part ift. An 
exercife upon regular modulation in the major 
mode ; or the method of palling from any key to 
the key of its 5th towards the one hand , or to the 
key of its 4th towards the other hand. This is 
to be played upon the circles of major fundamen- 
tals, which are upon the outer rim of the borders, 
that furround the two tables ; the one player go-* 
ing along that which has iignatures of iharps ; 
and the other going along that which has Iigna- 
tures of flats. The obje& of the former is to pro* 
ceed fucceflivelyj by regular chords, through all 
the keys, according to the order by 5ths; and 
the objeft of the latter is to proceed in a fimilar 
manner, through all the keys, according to the 
order by 4th*. The player, who firft compleats 
his round, wins the game. The dice ufed in this 
game are the pair No. 6 in the 4th compartment 
of the flat drawer, which bear upon their faces 
thorough bafs cyphers, , and the chara<5ters of 
iharp, flat and natural ; of which the one which 
has the character * upon t^vo of its faces is to 
be ufed by the player, who is to proceed by 5th* 
through the keys with fharp iignatures j and the 
one* which has upon two of its faces- the charac* 
ter *>, k to be ufed by the other player — as alfo, 
the die of lines or incompleat fbaves. Each player 
fets one of the travelling pins, which lie in the 
5& wmf*xtmtt> W C upon the border,, and at 

the 
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the fame time puts up the common chord of that 
key, upon his clavier ; and whenever another key 
ji* gained or pafled into, upon the clavier, the pin 
is moved into it? fundamental. A new key is 
gained, when fuch a figure is prefented by the 
die, as direfts to play or fet up the leading chord 
of a regular ca4ence upon that key, or what is 
ibmetime$ called its chord of dominant. This chord 
ft that of major 3d, perfect 5th, and minor 7th, 
to the 5th note of the fcale. It may extft in four 
different ftatcs and may be called the chord of ma- 
jor 3d and 7th — chord, of falfe 5th — chord of ma- 
jor 6th— or chord of tritone, according as the bafs 
note is the fundamental— the 3d— -the 5th, or the 
7th. When the dies prefeht a 7, or ^7, the mi* 
»or 7th to the bafs note of the perfeft chord, which 
is then upon the clavier, is to be added, or in- 
serted amongft the notes of that chord.- It thus be-r 
eomes a chord of dominant, or the leading chord 
of a regular cadence upon the 4th of the former 
key, or the next 'key according to the order by 
4ths ; and is accordingly to pals, or to be refolved 
into that key, and the pin is to be moved into its 
fundamental. When a tritone is caft up, the chord 
of tritone to the bafs note of the prcfent key is to 
be played ; or, the notes of the chord muft pafs 
into thofe which are at the interval of major 3d, 
perfect 5th and 8ve, to that note which is fecond 
to the bafs note. This being duly refolved leads 
into the next key, according to the order of fuc- 
eellion by 5ths, into which accordingly it isto- 
pafs, and the pin is to be moved into its funda- 
mental. A * being caft up is an indication, that 
a fharp is to be added to the fignature of the key, 
which is then upon the clavier, or that a modu- 
lation is to be made into the next key of the 

order 
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order, by 5ths. On the other hand, a b being 
caft up is an indication, that a flat is to be addc4 
to the fignature of the key, which is then upon 
the clavier, or that a modulation is to be made 
into t^e next key according to the order by 4tbs( 
In executing thefe modulation, the leading chord 
may be played or fet up, in any one of its four 
ftates or inverfions. To determine, which of then* 
is to be ufed, or in fome degree to limit thp 
choice, the die of lines or broken Haves may be 
thrown, which will ffypw the range of movement 
jto be allowed to the bafs note. Of the faces fof 
this die, that with one line is intended to repre- 
fent no interval or unifon ; one line and a half to ' 
aeprefent a 2d — two lijies, a 3d— two lines and a 
half, a 4th-— three lines, a 5th, and four lines* 4 
6th or 7th. — When one line is; caft upi the b$ft 
is not allowed to move ; and in that cafe,, rnpdur 
lation ijno the key 5th, can pnly be made by the 
chord of tjitone, and into the key 4th can only, be 
made by 07. When one line and a half is turned 
up, the bafs note may move a 2d ; and the ru6- 
adulation into the key 5th may then be alfo mack 
by the fundamental chord of greater 3d, 5th and 
7th, to the 2d - of the fcale. When two lines are 
presented, modulation into the key 4th may be 
made by the chord of falfe 5th, to . the 3d of the 
prefent, fcale. When two lines and a half are 
prefented, modulation into the key 5th may be 
m*de by the chord of falfe 5th, to the iharpened 
4th of the prefent fcale. When three lines, occur, 
modulation into the key 4th may be made by the 
chord of greater 6th to the 5 th of the prefent ical^ 
Laftly, . when four lines are prefented, modula- 
tion into key 5th may be made by the chord of 
greater 6th to the 6th of. the prefent ; fcale ^ ; and 

int# 
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into key 4th by the chord of tritone to the flatten- 
ed 7th of the prefent fcale. When the range 
prefented by the <lie affords a choice, it may be 
given to the adverfary, or he may direft the player 
by what particular inverfion of the leading chord 
he is to make his modulation — or, he may be 
obliged to move his bafs note the greateft inter- 
val prefented by the die, by which the propofed 
modulation, whether into key 5th or into key 4th 
can be effected. When the player upon the fig- 
natures of fharps turns up a **, he muft take off 
a iharp from his fignature, or modulate back to 
the key 4th. — When the player upon the figna- 
tures of flats turns up a ^ he muft take off 
ft flat from his fignature, or go back to the 
key 5th. The particular inverfions of the lead- 
ing chord, by which thefe modulations are to be 
made, muft be determined, as before, by the die 
of broken ftaves. When the one player cafts up 
the figure 5, he may move the notes on his cla- 
vier into the perfed chord of his 5th, and when 
the other player cafts up the figure 4 , he may 
move into the perfect chord of his 4th.. If the 
fame figure refpe&ively fliall occur at the next 
throw, that key may be confidered as eftablifhed, 
and the pin may be moved into its fundamental. 
If any thing -elfe ihall be caft up, he muft return 
to his former or key chord, and proceed as dire&ed 
by the die. The player upon the Iharpfighar 
tures advances in his game or gains a ftep/or- 
nvard, when he cafts up a tritone, or *, and ha$ 
a chance for doing fo, when he cafts up 5 ; but 
he is carried backwards, or lofes ground, when 
Jhe turns up ^7 or *'. Again, the player upon the 
flat fignatures advances or gains a ftep* forward, 
*whea he throws b.7 t>rbj and has -a chance far 

that 
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that when be throws 4, but is carried backwards, 
when he throws a tritone, or **. Thefe chances 
of being carried backwards are put upon the dies,- 
for the purpofe of affording exercife in proceeds 
ing in both directions. In order however that 
the game may not be drawn out to too great a 
length, thefe turns or retrograde movements may 
be regulated in the following manner. — A player 
is not to be turned back from his outfet or firft 
ftation ; and all throws which would have that 
effe<ft are to be considered as loft. Each quarter 
of the circle is likewifc to be confidered as a* 
ftation from which, when he has gained it, he 
cannot be turned back ; namely, the keys df 
3 fharps and 3 flats — 6 {harps and 6 flats — 
9 fharps and 9 flats. In proceeding from his 
outfet to the firft quarter of the circle, he may 
be turned back four times but no oftener — from 
the firft to the fecond quarter, three times arid 
no more — from the fecond to the third quarter, 
only twice — and from the third quarter to the 
outfet, only once. The number of turns, in 
all thefe cafes, is to be marked by putting up 
counters. 

Part 2d. A iimilar exercife upon regular 
modulation in* the minor mode. Each player fets 
out from A, the fundamental of the minor fcale 
of natural notes, and they proceed through the 
iz keys, the one, according to the order by 5ths, 
and the other according to the order by 4ths, 
uiing the fame dice and obferving the fame rules, 
as in the former part. 

Part 3d. Tne modulations pra£ifed in the 
two firft parts, by which mufic pafles from any 
key major or minor, to the next key in the fyf- 
tern, of the fame fpecies upon either hand, being 
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thofc which moft frequently occur in mufic, may 
be called natural and regular. Mufic may alio 
pafs eafily and naturally, by means of proper 
leading chords, from any major key to its relative 
minor, and from any minor key to its relative 
major. In the works of the modern compofers, 
however, the mufic is often carried fuddenly and 
unexpectedly, or by few fteps, into a key which 
is confiderably removed in the fyftem, from that 
in which it had formerly been Thefe fudden or 
diftant tranfitions are effected by various means, 
of which fome of the moft ufual are — changing 
the mode, or going at once from the major to the 
minor, or from the minor' to the major of the 
feme fundamental — proceeding to the key of the 
minor 6th to the fundamental, of a major as well 
as of a minor fcale — and changing the denomi- 
nation, or the -name of one or more of the notes 
of certain chords, particularly the chords of fubfti- 
tution or borrowed harmony in the minor mode, 
and the chord of fuperfluotis 6th. To afford exer- 
cife upon this kind of modulation to thofe who 
have made fome progrefs in the ftudy of mufic, 
the two dies No. 7 have been provided. Upon 
one of thefe which may be called the firjt die, are 
the fundamental letters of all the major and minor 
keys, which have for fignatures from one to three 
flats, each face presenting two fundamentals, the 
one with a fignature of iharps, and the other with 
a fignature of the fame number of flats, and the 
fundamentals of major keys being diftinguifhed 
by capital letters, and thofe of minor keys by 
fmall letters; upon the other, which may be 
called the fecond die^ are exhibited in the fame 
manner, the fundamentals of all the keys major 
and minor, which have for iigqatures from three 
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to fix fharps and from three to fix flats. The 
general plan of the game may be as Follows. The 
firft player throws the firft die, and may chufe 
either the fundamental with fharps or with .flats, 
For the key from which he is to fet out, and 
having made his election, he puts a pin into the 
fame key letter in the border. The other player 
then throws the fame die, and muft take for hU 
outfet key the one prefented, which is of the op- 
poiite fpecies to that which had been chofen by 
the firft player — in other words he muft take the 
key with a flat fignature, if the firft player had 
chofen thar with a fharp fignatirre, and contrari- 
wife ; and he puts a pin into the fame letter in 
the border. The firft . player then throws again. 
If his obje& is to modulate into the key minor of 
major relative, or into a key which is at no great 
diftance from his outfet, he throws the firft die ; 
if his objed is to modulate into fome diftant key, 
he throws the fecond die. He muft take for the 
key, into which he is to modulate, the one pre- 
fented, whether major or minor, which is of the 
fame fpecies with his firft key; and put a pin into 
the correfponding letter in the border. The other 
player does the fame, and muft take for the key, 
into which he is to modulate, the one prefented, 
of the fame fpecies with his firft key, and alfo 
mark it in the border. The' firft player then fets 
up the chord of his firft key upon his clavier, and 
modulates or makes the notes of it pafs progref- 
fively into the other key, by whatever fteps he 
may think proper ; provided they be confiftent 
either with the ftrift rules of mufic, or with the 
pra&ice of claflical compofers : and for every 
fharp and for every flat, which is thereby added 
to, or taken from the fignature of his firft. key, 
he fets up a counter. The .fecond player then 
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proceeds to work his modulation in the fame 
manner. When a player throws next in turn, 
the key into which he has paffed and which is 
now upon his clavier, becomes his outfet key, 
and he muft modulate from that, into the key of 
the fame fpecies, prefented by the die. If his 
key is one of the fecond die, he may either throw 
the fame for relatives or near* keys, or the other 
die for more diftant keys. When the die pre- 
fents a minor or major relative to the one upon 
the clavier, and the modulation into that key has 
been made, the player may be entitled to a coun- 
ter. When the outfet key happens to be one of 
three fharps or three flats, the player may along 
with the other die, throw, the die upon which are 
the keys of C and A ; and if either of thefe keys 
is turned up, he may, at his option, proceed 
into it, or into the key prefented by the other 
die. The player who firft fets up twelve counters 
wins the game. When this party is played by a 
mafter and an advanced pupil, the different keys 
which are prefented by the dies to be modulated 
into, may afford various fubje£b of inftru&ion 
and pradlice, as each throw may be confidered as 
propofing an harmonical problem, in the folution 
of which, knowledge and ingenuity may be dif- 
played. A Piano-forte ought to be at hand, and 
every progreflion made upon the clavier to be 
proved upon it. In witnels whereof, &c. 



* We are requefted to add, that the above muii- 
cal games are manufa&ured by Meflrs. Muir, 
Wood, and Co. Mufical Inftrument-makers to 
his Majefiy, No 7, Leith-ftreet, oppofite the 
Terrace, Edinburgh, and fold at their warehoufe, 
wholefale and retail, and by Mr. Thomas Prefton, 
Mufic-feller, No. 97, Strand. 
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V. Account of a Method of gaining Land from the 
Sea. By the Rev. Henry Bate Dudley, of 
Bradwell Lodge , in the Parijb of Dillingham. 

From the Transactions of the Society for 
the Encouragement of Arts, Manufactures*' 
and Commerce. 

The Gold Medal was adjudged to Mr. Dudley for 

this Communication. 

A TRACT of land, which I inclofed on the 
lame line of coaft within this parifh about eleven 
years ago (for which I was then honoured with 
the Society's gold medal) being already under a 
profitable courfe of tillage, I was induced to un- 
dertake the prefent inclofure, as a leffee of the 
collegiate eftate of St. Paul's. The front line of 
embankment againft the fea is nearly one mile in 
length, and, with the returning banks on each 
wing to the old wall, forms- an inclofure of con- 
tents, as exprefled in the certificate already in 
your pofleflion. The whole of the embankment 
is compofed of earth alone, borrowed from the 
irregular falting land in the front, called chaffs, 
and taken at the limited diftance of twelve feet 
from the bale of the new work, to leave a fuf- 
ficient ^foreland for its protection. I found, from 
experience, in my former embankment, that I 
had not given it a fufficient angular declenfion in 
front, for an eafy afcent and defcent of the waves. 
This error was therefore corrected in the laft 
work. I began it on a bafe of thirty-two feet* 
and wrought it to the height of feven feet, lea- 
ving it a plane of live feet on the top, and ma- 
king 
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king the land-fide of the embankment, as nearly* 
perpendicular as the fecurity of the bafe Would 
*Uow. ' . 

Within, on the land-fide, t is cut a ditch, 
twelve feet wide, five feet deep, and four feet at 
feottom ; the earth from which was thrown into 
the mound. My former fea-embankmerit, in 
Bradwell parifh, had nearly, given way to the 
great inundating tide of February 1792, from 
this erection of new earth being made* on the fur- 
face. To guard againft fimiW • danger in the 
prefent work, a fpit-deep trench, fix feet wide, 
was previously cut along the centre of the whole 
line, on which the mound was to reft ; this, by 
admitting the new earth into an incorporative ad- 
Iiefion with the bafe foil, renders a future fepa- 
ration almoft impoflible. Before this, the main 
rills had been filled and rammed, to give thefe 
parts equal folidity with the reft. 

The whole operation • was performed by a gang 
of twelve fea-wallers, with barrows and planks 
only, at one pound ten fhillings the marfh-rod, 
of twenty feet, and perfectly inclofed in feven 
months : but, it muft be obierved, that the foil, 
compofed of rich vegetable matter, is without 
©ne particle of ftone or gravel, and cuts with an 
iron-edged fcoop-tool, fo as to load the barrows 
with great facility. At each end of the front line 
is laid an out-fall gutter, or fluice, through the 
whole embankment, five feet in width, by three 
feet deep, clear in the run ; and another of 
fmaller dimenfions in the centre, for difcharging 
the land-waters freely to fea. The conftrudlicn 
of thefe aquedu&s is too well known to require 
farther description here : probably, however, the 
little addition given to thofe erefled on this occa- 
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fibri may be found of fome ufe. Obferving it 
often happen, that, either froth accident or de+ 
fign, the outward lid of the fear flukes remained 
open, and admitted the tide to the great injury of 
the freflx waters within the rnarfhefi, I introduced 
here a light fly-lid within the centre of eacS 
fluice, which is out of reach, and yields to the 
flighteft prefiure of the water going out ; but 
ihuts clofely againft that of the tide, when it pafles 
inwardly the external flap. Thefe ftuices are Ikid 
upon as folid a foundation as can artifically be 
made on fuch foils, to prevent the crabs, and 
Other fea-fifh, from undermining them, which 
muft otherwife be the cafe. The frame and floor- 
ing are of fir, which lies under water as durable 
as oak. 

The land thus inclofed is partitioned into four 
nearly equal parts, by new out-ditches, twelve 
feet wide, five deep, and four at the bottom, 
which, with fmall interfering rills, from various 
parts, give the whole a good drainage of its fairs, 
on the fall of heavy rains : and, by a courfe re- 
cently made from a diftant brook, each divifion 
of this land is now amply fupplied with frefh wa- 
ter. Not lefs than eight hundred South-Down 
fheep, and from fixty to eighty horfts, are al- 
moft conftantly grazed, and even winter thereon 
remarkably well. The eftabliftied opinion of the 
beft farmers of the country was, that land, thus 
taken from the iea, would not grow corn under 
thirty years at leaft after their inclofure. But as 
no experiment had been made, by which this fadl 
could be clearly afcertained, as foon as I hadihut 
out the fea from a part of it, about fix yards 
fquare were immediately dug, and fown with 
horfe beans and oats, which, though the fummer 
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proved very dry, and cojifequfently unfavourable, 
produced of each a fair return of found good 
corn ; and the laft harveft the fame fpot being 
fown with wheat, yielded an excellent crop. The 
jiext fpring I mean to try it with barley and tur- 
nips. My firft inclofed lands in this parifh have 
produced two fucceeding crops of fine oats, and 
are now growing a very promifing breadth of rape 
for feed. 

It may here be remarked, that the lower oozy 
parts of the new inclofure, on which no vegetable 
ever grew before, begin to be coated with various 
graffes ; and as the faline parts die away in other 
fpots, for want of their natural moifture, frelh 
graffes replace them, fo that the whole is now 
nearly covered with grazing plants of good qua- 
lity, amongft which appear the different ckvers, 
trefoil^ and rye grafs, &c., Hence I conclude,- 
but contrary to the general opinion, that though 
all thefe grew artificially from feed fown, it does 
not follow of neceflity that they cannot be pro- 
duced without. I think that the natural opera- 
tion of the fun and air upon certain foils will 
alone effecft it; and my experience in lands taken- 
from the fea confirms very ftrongly this opinion. 

The Rev. J. H. Wright, in a certificate, which 
accompanies the above account, certified that the 
Rev. Henry Bate Dudley, of Bradwell Lodge, 
had completed an embankment, with all the 
iluices and other neceiiary works appertaining 
thereto, and had thereby effectually obtained two 
hundred and fix acres of land from the fea, which 
he had fubdivided by twelve -feet ditches into 
four fpacious marfhes. 
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VI. De/eripthn of a Drag Cart, and Method of ad*' 
Jttfting the Centre of Gravity of the Load, invented [ 
by Lord Somerville. 

WITH A PLATE* 

* • * 

From the Communications to the BoAfca 

of Agriculture. 

* » 

PLATE II. Fig. i. is a perfpeftive-view of a 
cart, for a fingle hoffe, calculated to catty 35. 
dwt. in the front of which is reprefented the me- 
thod of adjufting the pofition of the centre of 
gravity of the load to prevent its preffirig too 
much on the cattle in going down hill, the front 
df the cart being elevated by means of a toothed 
rack fcrewed to the front ®f the cart, and worked^ 
by a pinion, and the handle a immediately con- 
ne&ed with the fhaft e. By means of this pinion 
and racks, the front of the carriage is elevated, 
more or lefs, in proportion to the declivity of the . 
hill, by which means the weight of the load is 
iiiade to bear more on the axis> and lefs on the 
horfe* 

On the fide- view of the cart is reprefented the 
manner of apiplying the friBion-drag> which is 
made to prefs, more or lefs, on the fide of the. 
wheel, according to the fieepnefs of lhe defcent : 
b b 9 is the fri&ion-bar, or drag ; one end of 
which is connefted with the tail of the cart by a 
fmali .chain, and the other end to the front, by 
means of a toothed-rack b d> which catche&~on a 
. Vol. XVI. H ftaple 
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ftaple in the front of the cart, by which the 
fridtion-bar may be made to prefs on the fide of 
the wheel, more or lefs, at the difcretion of the 
driver ; the notches of teeth in this rack fhould 
be as clofe to each other as circuraftances will 
permit x 

The fri&ion-bar is here applied lower upon the 
wheel than was at firft propofed, in order to di- 
vide the preflure and fri&ion more equally on the 
op-poiite fides of the wheel, fo that the preflures 
on each is diminifhed ; the rifle of over-heating 
and deftroying the fridlion-bars is alfo rendered 
lefs than if the whole preflure was applietl in one 
point at the top of the wheel *. 

Fig, 2, is a. view of a drag-cart calculated to 
carry 25 cwt. ■ ' . 

As the advantages of the fri&ion-dra^g have 
been fully ftated in Mr* Cumming's obfervations 
on wheel-carriages *f*, it would be fuperfluous to 
iepeat them here. 

* It has been foroehow hinted, " That a drag, fomewhat 
fJmilar to that which is here defcribed, had been ufed in the 
Durham coal-pits > but admitting this to be flrictly true, it' 
can in no degree detract from the merits of him who has 
produced a contrivance that promifes to be of much public 
utility, without the knowledge of what may, or may not, 
have been 'ufed in* the Durham coal-pits, or elfewhere ; 
but what opinion muft be formed of the inattention of that 
perfori who, knowing that fo ufeful a contrivance was ufed 
in a coal-pit, never difcovered the very ufeful purpofes to 
which it was applicable in agriculture ! Many are the ufeful 
contrivances that frequently prefent themfelves to our no- 
tice, yet pafs unbbferved for ages ; very few things occur 
that arc absolutely new 5 the chief merit of invention and in- 
genuity conlifts in applying things thai are known, in the 
rnofl fimple and judicious manner, to the mod ufeful pur- 
pofes to which they are the moft applicable, and beft fuiied k 

t Set vol. XIII, p, 327, of this work. 
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By an attentive companion of carts drawn by 
fhafts with thofe drawn by the yoke and bflws, 
the fuperiority of the pole to the fhafts *, and tfyc 
advantage of making the cattle draw by the 
yoke, in preference to drawing by the forehead, 
become evident. 

When cattle draw by the fhafrs, (the o le be- 
fore the other,) it is impoflible for the driver to 
know that each exerts an equal force, fo as to 
contribute equally to the draught; but when 
they draw by the poie and yoke, the point of 
. draught being in the middle of the yoke, when 
. the bcafts draw equally, the yoke will Hand fquare 
. with the pole, and the pofition of the yoke will 
. always enable the driver to difcover the defaulter^ 
and to bring it to a proper exertion : it is this 
. harmony of draught, and equality of exertion, 
. that gives fo great an advantage to drawing by 
. the yoke,, that it is fcarcely poflible tq fay what 
.weight of a load two good large oxen can dr?w 
on a level road. The powers of cattle drawing 
by the forehead, on Lord Shannon's eftate, are 
recorded by Mr. Young and Mr. Billingfley : an 
ox of the late Mr. Tattetfall, near Ely, drew four 
ton of wpod on a level furface without apparent 
difficulty. What then might not be expe<$ted 
from the equal exertions of two fuch powerful 
animals, acting at the equal ends pf the fame 
yoke ! 

* The apparatus, fox adjufiing the centre of gravity of the 
load may in fuch cafe be fixed to the pole of the cart, in the 
Jam* manner as above defcribed. to be fixed on the ihaft. 
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VTK Experiments and Obfervations en the 
Atmofphere of Marjhes. 

By Adam Seybert, A/. D. 

From the Transactions of the American 
Philosophical Society. 

WHEN inquiries which have attracted the at- 
tention of a Franklin, a Prieftlcy, an Ingenhouft, 
and many other eminent perfons, without beipfg 
decided, are undertaken by one whofe abilities 
are fo far inferior as mine, little ■ fuccefs can be 
expe&ed. This remark announces the difficulty 
of the fubjeft I am about to inveftigate ; never- 
thelefs I am ftimulated by the induftry of my 
predeceffors, and if I cannot promife much new 
matter, I hope to be at ltift able to verify fome 
obfervations, ^nd perhaps dlfprove others ; for in 
proportion as we remove errors we approach 
nearer to truth. '• 

When we are fully perfuaded, Hi at to lite and 
to breathe are fynonymous terms ; and that the 
abfolute neceflity of air to the maintenance of 
, animal life has been fully eftablilhed by repeated 
• and well 7 concerted experiments, we'nced not be 
jfurprifed to find many perfons engaged in an ex-» 
^.mination of the chemical qualities of our atmb-i 
jphere: the names of Scheele, Prieftley, Lavoi- 
iter, Fontaha, &c. will for ever make this branch 
of fcience refpe&ablc 

From the earlieft ages it has beenTuppo r ecf that 
the atmofphere has great influence on the human 
body in producing difeafe, as well as in reftoring 

' ' • * - health i 
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health ; hence the accounts of Hippocrates, Sy- 
denham, &nd Huxham. Phyficiaos ought al- 
ways to notice the ftate of the atmofphere during 
the prevalence of epidemic difeafes. 

Before fa<5ts were colle<Sted, and experiments 
well performed,, the atmofphere was fufbe&ed to 
differ materially in almoft every fituation i but 
latter experiments have proved that our notions 
have been erroneous to a great degree. 

In a. former memoir, which I had the honour 
to read before this Society, I paid particular at- 
tention to the atmofphere over the ocean, rivers, 
and neighbouring land, and hope that my ex- 
periments have been of fome fervice towards the 
cftablifhment of truth ; in the prefent efi&y I in- 
tend giving an account of fotne experiments 
which 1 performed at different times on the air 
over marines. 

A few general remarks refpefting the common 
ftate q{ our atmofphere, perhaps, becoifrie necef* 
fary for the fake of future companions. « 

We no longer believe, for experiments hare 
taught us the contrary, that our atmofphere is |P 
homogeneous element : the prefent Ugenious doc- 
trines of heat have thrown much light upon the 
fubjedt ;and with much reafon fome philofophers 
are induced to ^believe " that the aeriform ftate 
is a modification of bodies, dependent on the de- 
gree of temperature, and on the pfeflure vdiich 
thefe bodies undergo * !" This, opinion has be$n 
extended fo far as to induce fome to fay, " Per- 
haps alfo metals are contained in the atmo- 
fphere -f\" Thefe fentiments do not appear to 

' . -. * ■ 

* Lavoilier's Elements of Cheeaifrry, p. 59. ; 

f Qritawer's Al>Hpido^fiicl|e C%anie, p. J8L 

be 
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be merely conjectural, for Chaptal has precipi- 
tated mercury from oxygen gas (which was ob- 
tained from red precipitate) by means of ice \ 
^nd the family of Achard fuffered ptyalifm, from 
•breathing in an atmofphere where mercury had 
been expbfed for fome time in a faucer. 

The above opinions, if true, (and I think them 
highly probable,) prepa/e us to meet many dif- 
ficulties in the analyfis of the atmofphere. But 
' all I expert to do is to open the paflage, and I 
ihall leave others to render it more certain ; for 
i numerous experiments, and thofe often repeated, 
are th$ only means whereby we can afcertam 
truth ; and I fear the labours of one man are in- 
efficient to perforin this talk. 

I am not without hopes that others will engage 
in the inquiry ; it is of importance to every citi- 
zen, more efpecially iince we fiAd that our prin- 
cipal cities are almoft yearly affli&ed with a ter- 
rible epidemic, which has been by fome attri- 
buted .to the ftate of the air. Future difcoveries, 
it is hoped, will multiply the number of tefts for 
$irs, and thus render the fubje£ more eafy, 

Refpe&able chemifts have determined the 
component parts of our atmofphere to be 

Oxygen gas 27. 

Azotic gas 72. 

Carbonic acid gas 01 . 

Any deviation from this ftatement muft be at- 
tributed to local circumftances. 

I fhall firft endeavour to determine, whether 
or not the air of marfhes differs from that of 
• ether fituations : 

2. What are the caufes of the differences which 
are found to exjft : and 

3. Make a few obfervations and remarks* 

1 , March 
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. 1. March 31, 1798. Air was obtained by 
agitating ftagnant water over marfhy grounds ; - 
the following experiments were thea performed. 

4. It burned when a candle was applied to it ; 
the flame was blue : it did not explode when 
mixed with atmofpheric air. 

b+ Agitated with lime-water, a copious white 
precipitate was formed. 

c. Its bulk was confiderably diminifhed by agi- 
tating it with lime-water. 

d. Equal bulks of it and nitrous gas were in* 
troduced into my eudiometer tube, and a dimi- 
nution of T £ T of their bulk was perceptible. , 

Thefe experiments were frequently repeated, . 
and the refults were fimilar to the above-mention- 
ed : they warrant the following inferences : 

a. That carbonic acid gas enters largely into 
the compoiition of the air examined. 

b. That hydrogen gas is an ingredient in it. 

c That no oxygen gas was prefent : for the 
fmall abforption which took place I attribute to 
the adlion of the water with which the airs were 
agitated. 

The above experiments were performed on the 
air, which was obtained immediately as it was dif- 
engaged from the marfhy foil ; it became necef- 
fary to examine the air iituated at fome diftance 
above the marlh. 

At different times, during the fummer of 
1798, I colle&ed air from the above marfhy; 
grounds; the following experiments were per- 
formed on it. 

a. When agitated with lime-water, it afforded 
a precipitate, which was not fo abundant as in 
the forfner experiments. 

b. Mixed 
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b. Mixed with nitrous air, its bulk was dimt- 
nifhed to alrpoft as great a degree as the air in the 
yard of my lodgings. 

c. Either pure or mixed with afmofpheric air, 
it^ did not burn op explode when a candle was ap- 
plied to it. 

* Hence it appears, that the air obtained at the 
height of feveral feet above marfhes, 

i; Contains little or no hydrogen gas, . 

a. That the proportion of carbonic acid gas is 
pretty confiderable ; and 

-•3. What is of great confequence to be ob- 
ferved, a large quantity of oxygen gas enters into 
it« compofition. 

The laft-mentioned fa&s induce us to believe, 
that the air above marfhes is not confiderably dif- 
ferent in its properties from the common atmo- 
fphere in other fituatibns, where animals refpife- 
with eafe, and enjoy perfect health, except the 
proportion ' of carbonic acid gas being greater ; 
and this, I am induced to 'believe, diminifhes in- 
quantity as we afcend : for fa&$ related by tra- ; 
vellers, who have vifited the Grotto del Cane, and 
other- fimilar places, prove that the gravity of this 
daftic fluid permits it to rife but to an inconfi- 
derable height. - • •■ 

After having proved that certain qualities, do 
exift in the air over marfhes, which are dif- 
ferent from thofe poflefTed by the atmbfphere 
ift other fituations, we muft next attend to our 

Second object, viz* -to afcertain what are the 
circumftances about marfhes which produce fuch 
effe&s ? 

Before we proceed any further, it is of the 
greatcft importance to be fatisficd r^fpefting the 

changes 
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changes which tiiay be produced on commdn at- 
iriofpheric air, when fubje&ed to the a&ion q£ 
the foil of marfhes. 



TO BE CONCLUDED IK OUR NEXT. 



VlIL On tht be&ompbjition of the Sulphate of Iron 
- and Copper by Means of the natural Calx of Man* 
ganefe* By Mr, Fischer, of Berlin. 

From Schemer's Chemical Journal* 

ACCIDENT led me to thefe experiments. I 
had, for a different purpofe, let a folution of ful- 
phate of iron, to which I had added two parts of 
calx of manganefe and half a part of muriate of 
natron, to one part of the cryftallized f^ltof iron* 
ftand for feveral days in a moderate temperature. 
After the mixture had flood for this fpaceof 
time, I found it confiderably tinged with a red- 
difh yellow colour, and a confidetable quantity of 
calx of iron had feparated itfelf in a completely 
oxydated ftate. My firft idea was, that it had 
acquired otfygett from the calx of mangancfe, in 
confequence of which it had been feparated in an 
infoluble form. However, upon adding a quan- 
tity of carbonate of lime to the liquid, a precipi* 
tate was formed, which might aimoft have been 
miffcaken for a pure calx of iron ; but, upon a 
more accurate examination, it was found to con- 
iift, for the greater part, of imperfeA calx of 
Vol. XVI. I man- 
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manganefe, and a fmall quantity of a perfect calx 
of iron. This unexpe&ed phenomenon induced 
me to make the following experiments. 

One part of the vitriol of iron of commerce, 
containing copper, which had alfo been employed 
in the firft cafe, with two parts of natural calx of 
manganefe, and half a part of muriate of natron, 
were, expofed in a glafs retort to a red heat. An 
extremely fmall quantity of muriatic acid gas was 
extricated. After the ext/ication of gas had 
cealed, the retort was cooled and broken, and 
the mafs that had been melted together was boil- 
ed out with hot dtftilled water. The refiduum 
was found to be calx of copper, iron, and mag- 
nefia; but the filtrated fluid, on the contrary, 
which was perfe&ly colourlefs, contained no calx 
of iron, as appeared by proving, it with the {Solu- 
tion of pruffiate of kali, for a precipitate of a light 
red colour was formed, which was completely 
diffblved by the addition of more water. lis 
therefore contained pure calx of manganefe, 
partly combined with fulphuric acid, but for the 
greater part with muriatic acid, befides which the 
Solution contained fulphate of natron. 

Tbcfe carbonates of kali and natron precipi- 
tated from this folution a p*erfe&ly white carbo-% 
nated calx of manganefe, which, however, in * 
the courfe of time afilimed a brownifh yellow co-» 
lour. Carbonate of ammonia added to the fluid 
produced alfo the fame effedb. 

I became doubtful whether the calx of manga- 
nefe, thus obtained, was entirely free from irort, 
$s it appeared to hecome coloured by the conta& 
of the air, which might eafily proceed from 
the prefence of iron ; however, I found, when 
the alkali was not added in exceffive quantity* 

but 
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but in fuch proportion as not to be able to preci- 
pitate the whole of the calx of manganefe, that 
the precipitate, after having been edulcorated and 
dried, retained its white colour without altera-* 
tioh. 

I am much inclined to account for the firft ap- 
pearance, by fuppofing a complete oxydation of 
the calx of manganefe, which perhaps obtained 
oxygen from the fuperabundant addition of al- 
kali ; for that the alkalies really contain oxygen, 
feems to me to be proved by various fa&s, 
amongft which I alfo reckon the great change 
which filiceous earths undergo in being heated 
with the alkalies, 

I farther mixed one part of pure fulphate of. 
iron with four parts of cajx of mangapefe, and 
expofed this mixture, for the fpaee of half an 
hour, to a ftrong red heat. A portion of the ful- 
phuric acid was, by this means, volatilized, but 
that which remained was found, after boiling out 
the torrefied pulverulent mafs, to be combined 
with calx of manganefe, completely free from 
iron, in which the pruffiate of kali produced a 
clean, light red, and eafily foluble precipitate. 
The ujidiflblved refojved refiduum was perfect 
£alx of iron and manganefe. 

Sulphate of copper, in the fame proportion 
with calx of manganefe, and treated in the lame 
jnaiMjef, afforded the fame refuks. The/cfiduuni 
contained calx of copper, undecompofed calx 
of manganefe, and, in the latter, always an ad- 
mixture of calx of iron. 

Poffibly thefe experiments may procure us the 
advantage of being able to exhibit the calx of 
manganefe free frpm iron, io an extremely cheap 

I % manner, 
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manner, and to employ it as a cheap and agree* 
fcble glaSs-flux for earthen^-ware and chiiwtr 

By the method firft mentioned, the Sulphate of 
* iron is never completely decomposed by the calx 
of manganefe ; for, by conftant boiling for- four 
hours, arid afterwards digefting for twelve days, 
I could effedt no complete Separation of the iiron, 
though, after this treatment, it is contained in 
the Solution as completely oxydated iron. I have 
.found, by repeated experiments upon this Sub- 
ject, that the decomposition may be completely 
effe&ed in the dry way, by the application of a 
red heat for the fpace of fifteen minutes. 



JX. An experimental Enquiry concerning the Solution 

and Qxydation of Mercury, 

By Afr. Schmidt, Apothecary a\ Sondejburg. 

From Sche*ee's Chemical Journal. 

IN preparing the red oxyd of mercury, (red pre- 
cipitate of mercury,) the idea had frequently oo 
curred to me, whether the nitrous acid that paflTes 
over might not ftill be employed for other fimi- 
lar purpofes, or more mercury employed for fa. 
Jution. Time and circumftances did not at firft 
permit me to enter upon the investigation of this 
fubjedt, which afterwards ceafed to engage my 
attention, till the observations of Van Mons upon 
the oxydation of mercury, in this Journal, vol.11. 
p. 74£j which So entirely coincided with what I 

*• • had 



the Solution and OxyAation of Mercury. % 61 

had formerly fufpe&ed, recalled my thoughts 
to it, and I now felt a more urgent impulfe to 
inftitute a more accurate enquiry into the fubjeft. 

I therefore firft fubje<fted, according to the old 
method commonly in ufe, one part of mercury, 
and two parts of the common aquafortis of the 
.ifliops, to diftillation, in order to examine, whe- 
ther the acid, which is carried over, might not 
ftill be employed once more, or perhaps oftener, 
for the fame purpofe. After 'the diftillation, I 
found that the lofs of aquafortis amounted to no 
more than four fcraples in the ounce. To this 
I added three drachms more of ffefti mercury, 
and my expe&ations were completely fulfilled ; 
the mercury was completely diflblved, and the 
fluid that was carried over amounted to fix 
drachms all but one fcruple, which, as the acid 
did not yet feem to have entirely loft its powers, 
•I mixed ftill with three drachms of mercury, in 
order to carry my experiments to this ultimate 
point. Here, however, my expectations failed : 
icarcely two drachms were diflblved, and amongft 
this fait I found globules of liquid mercury, 
-whiclv, being accurately weighed, amounted to 
iixty-fix grains; and the fluid that had pafled 
over no longer exhibited any traces bf predomi- 
nant acidity. i 

After having repeated thefe experiments feverai 
limes, and always with the fame refult, F took, 
equal parts of mercury and common aquafortis, as 
the former experiments clearly proved that this 
completely diflblved, and confequently oxydated 
the mercury, put both together into a retort, and 
fubje&ed them to diftillation. I again obtained 
a perfect nitrate of mercury, but the nitrous acid 
that was carried over was far lefs in weight than 

before, 
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hefor£, which wis to bt attributed to the grfcater 
quantity of mercury that had been employed. I 
then mixed the acid that had pafled over once 
more with half the quantity of mercury ; but 
now nine fcruples remained undiflblved in the re» 
tort out of one ounce ef mercury. 

Thefe experiments fufficiently convinced me, 
that the common aquafortis of the {hops is able 
to difiblve only a little more than an equal quan- 
tity of mercury : I therefore thought proper to 
try the double aquafortis, (aquafortis duplex,) apri 
the concentrated fuming nitrous acid (Acidum 
nitri e&ncentratum) , But alfo the experiments 
which I made with thofe afforded me little more 
diflblved mercury than the common fingle aqua* 
fortis had done : a drachm of fuming nitrous acid 
diflblved only four fcruples of mercury, all of 
which, under the extrication of a large quantity 
of nitrous gas, was converted into a dry faline 
' mafs, to which no artificial heat could be ap- 
plied. Double aquafortis wa$ more convenient 
for my experiments, as it produced no conftant 
extrication of vapours ; however it diflblved and 
oxydated no larger a quantity of mercury than 
had been done in the former procefles. 

It now therefore only remained for me to try 
fhe purified acid of nitre ; and it was necefiary 
for me to make the experiment alfo with this, in 
order that I might be able to draw certain iq- 
tfereaces from my experiments. I therefore pu* 
rified good common fingle aquafortis again over 
dry faitpetre, put the fluid which firft pafled 
tovcr apart, and employed pnly that which . fol* 
lowed for my experiments. Their refult was as 
follows, 

i. Equal 
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t. Equal psrts of mercury and purified acid of 
nitre immediately diflblved in the cold, under an 
extrication of nitrous gas, in a glafs veflel, and 
yielded a white fait, orer which ftill one fcruple 
of fluid flood ; this I poured anew upon half a 
drachm of mercury, which likewife was entirely 
converted into a faline maf9. 

2. Half an ounce of purified aquafortis and an 
ounce of mercury were likewife completely dif- 
folved, without the application of artificial heat. 

3. I then poured half an ounce more of this 
aquafortis and two ounces of mercury into a 
fmall retort, in which I let them remain inclofed 
over night, and, on the following morning, I 
found that fix. drachms were diflblved. I then 
fixed a receiver to the retort, and applied a gen-' 
tie beat ; however, no more mercury was dif- 
folved; I therefore poured the remaining crude 
mercury into the fluid that had patted over into 
the receiver, in which, upon the application of 
heat, two drachms were again diflblved, fo that 
in all an ounce of mercury remained undif- 
fblved *• 

After having made thefe experiments* I en- 
deavoured to avail myfelf of the hints which Van 
Mons gives in the above-mentioned article in 
JJcherer's Journal, namely, *• To perform the fo- 
lution and oxydation of the mercury in an open 

* * 

* Note of the Author. It is not yet entirely clear to me, 
from whence it proceeded, that the whole of the nitrous acid: 
did not at firft faturate itfelf with mercury, and that die fluid 
that pafled over ftill diflblved a portion of mercury, as was 
the cafe in all the proceffes before mentioned. Perhaps the 
nitrous* felt of mercury that had feparated itfelf from, aod co- 
vered, the metallic mercury, prevented the nitrous acid, that 
was now left in a weak ftate, from a£tto£ upon it, 

yeflel, 
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veflel, which enables us to ftir the mafs, and di^ 
vide the mercury*" An evaporating difh of por-> " 
cellain was chofen for this purpofe : I began the 
folution at a low temperature, and gradually in- 
creafed the heat, at the fame time keeping the 
mafs in conftant motion by frirring it ; however' 
all my labour was in vain. I obtained nothing* 
more than what the preceding experiments had 
already exhibited, and the fuppofition of Varr 
Mons, " That, by proceeding in this manner, it 
might be poffihle to oxydate at leaft 50 pat ts * of 
mercury with 20 parts of moderately concentrated 
nitrous acid," was proved to be groundlefs. I 
obtained indeed a very gopd oxyd ; but the mer- 
cury that was not diffolved had efcaped in in- 
creafing the tdtnperature. 

However, if we take the proper proportions of 
acid a,nd mercury, and manage the fuel properly, 
this mode of proceeding is the. moft convenient, 
eafy, and advantageous. By conftant ftirring, 
every part of the mercury is expofed to the ac- 
tion of the acid ; the whole procefs is completed 
in a few hours, and a confiderable faving of fuel 
is made. 

Inferences. 

From all the experiments hitherto mentioned, 
I deduce the following inferences. 

1. That the common, not purified, aquafortis 
of the fhops, both fingle and double, can diflblve 
and oxydate well only equal quantities of mer-> 
cury ; but that one part of purified aquafortis can 
diflblve and oxydate two parts of mercury. 

2. That confequently purified Aquafortis, free 
from all admixture of muriate and fulphuric af id, 
is the beft adapted for the folution of mercury. 

3* That 
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3.. That the folution of oxy elation of mercury, 
performed in open veflels, effects nothing more 
than that which is performed in clofe veflels ; but 
that, for the reafons already adduced, it is more 
advantageous to perform the operation in open 
yeflels *. 

4. That it is advantageous, when this opera- 
tion is performed in clofe veflels, to referve the 
acid that pafles over from the mercurial oxyd, for 
new folutions of mercury ; or alfo to make ufe of 
this fluid in preparing the white precipitate of 
mercury, as always a portion of diflblved mercury 
pafles over together with it, which affords a white 
precipitate with muriate of ammonia and car- 
bonate of kali. 

5. When too much mercury was employed, I 
did not obferve that it pafled over into the re- 
ceiver in the metallic ftate, but it was always at 
firft covered by the mercurial fait, and upon in- 
creafing the temperature, it was raifed indeed, 
but it depofited itfelf in a half calcined ftate upon 
the upper part of the retort, in the form of a 
greyifh-white fublimate. The very trifling quan- 
tity of metallic mercurial globules that pafled 
over was immediately diflblved by the diftilled 
acid contained in the receiver. 



* Note of Prof. Scherer. " In the fame manner I alfo dif- 
folve the fulphate of mercury, complete the operation in a few 
hours, which, when performed in clofe veflels, occupies 
feveral days, on account of the difficulty with which the con- 
centrated fulphuric acid panes over, and neverthelefs obtain 
Turpeth Mineral of the firieft yellow colour. 
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X. Account of Experiments made on the Files of 
Citizen Raoul and thofe of Englifh Manu- 
facture*. 

• 

From the Registers of the Lyceum of Arts, 

r RANCE has long been furriifhed with files by 
the Englifh. The fuperiority and beauty of the 
Englifh files were univerfally acknowledged, and 
we confumed annually to the value of feveral mil- 
lions of livres. 

• Citizen Raoul, a French artift, defirous of 
procuring to his country the fame fuperiority in 
this manufacture which it already poflefled in 
many others, has fucceeded in manufacturing 
more beautiful and better files than thofe with 
which England has hitherto exclufively ftirnifh- 
ed us. 

Comparative trials have already been made and 
repeated. The moft eminent artifts have given 
their opinion in favour of the files df Citizen 
Raoul; and the Lyceum adjudged an honorary 
crown to him on the ioth of Thermidor, year 8, 
upon the report of its commiflaries, who had ve- 
rified this difcovery, 

* This account being highly interefting to the Manufac- 
turers of Files in England; inalYuuch as it tends to ftiew them 
the danger to their trac|e, arifing from zealous and ingenious 
foreign competitors, who, (if the fa&s related be well found- 
ed) appear to have made extraordinary progrefs towards the 
perfection of the art, is given here with the fole view of putt- 
ing die Englifh artift upon his guard, and of ftimulating him 
to fuch exertions as {hall prevent the lofs of that export trade 
which hitherto has -been preferved by the fuperiority of his 
workman{hip. 

It 
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It is well known, that even amongft the beft. 
Englifh files it is difficult to make a fele&ion of 
any number that fhall prove all of equal quality ; 
whereas thofe of Citizen Raoul, on the con- 
trary, have been found to be all of uniform 
goodnefs. 

- The Lyceum of Arts, one of the principal ob- 
jects of whofe institution was to give publicity to 
national difcoveries, conceived that a fure means 
of producing an liniverfal convi&ion of the fu- 
periority of Citizen Raoul's files would be to 
call upon all artifts, amateurs, and all -the direc- 
tors of large manufactories, to make a comparifon 
Of them. 

• The Lyceum therefore invited all perfons who 
intereft themfelves in the progrefs of the arts and 
the honours of the French nation, to bring the 
beft Englifh files which they pofieflfed, and to 
put them in competition with 'files of the fame 
grain manufadtured by Citizen Raoul. 

The competition took place on the fourth com- 
plimentary day of the year 9. 

Citizen Mulot, Ex-prefident in the chair, and 
in the prefence of Citizen Gillet Lamont, Com- 
miffiener appointed by the government, 

- Citizen Balthazard, junior, watch-maker, pre- 
fents a file, which is recognized by the com- 
pany to be an Englifh one, and marked T; 
it is a foiooth of four inches ; Citizen Bourdies, 
watch - maker, prefents another, marked B. T. 
Bramall. 

A citizen, who had travelled in England, and 
been converfant in the Englifh manufactories, 
comes forward to examine thefe files, which he 
recognizes to be really Englifli. 

K % Experiment 
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Experiment I. The grain of the file prefented 
by Citizen Balthazard, junior, is examined, and 
matched with one of Citizen Raoul's files : fome 
of the a^tifts prefent obferve that the grain of the 
latter is rather coarfer, which gives the Englifh 
file the advantage, in the prpof. Citizen Meyer,; 
watch-maker, makes the experiment ; the Eng- 
lifh file whitens (blancbit). Citizen Balthazard 
himfelf makes the fame experiment upon both 
fides, both of his own file and of that of Raoul, 
and the fame effect is produced. 

A Citize/i requefts that more experiments be 
made, in order that no room may be left for 
doubt; poffibly, he fays, it might otherwife be 
fufpe&ed that the Englifli file has not been tem- 
pered ; feveral other citizens obferve, that fuch a 
fa<5t could not exift, as the file had filed effec- 
tively, and only whitened, whiqh could only 
happen in confequence of its having been tem- 
pered. 

Experiment II. The file of Citizen Bourdier is 
brought to the trial ; it is endeavoured to match 
its grain with fome of Raoul's files, but none is 
found exa&ly fimilar to it. 

Experiment III. Citizen Petit, an artift belong-, 
ipg to the manufactory of arms at Verfailles, pre- 
sents a file marked T ; it is endeavoured to. match 
its grain ; the choice haying been made, Citizen 
Petit acknowledges that his file is finer than that 
oppofed to it by Citizen Raoul ; the aflfembly ve-» 
rifles and admits this faft, from whence it fol- 
lows, that the proof is made in a manner unfa- 
vourable to the file of Citizen Raoul ; Citizen; 
Petit tries the files himfelf, and acknowledges 
that the fuperiority is entirely on the fide of tho 

files 
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files of Citizen Raoul, and that in a very linking 
manner; the experiment was made by commen- 
cing alternately with one of the fides of each of 
the files that were put to the proof. 

Experiment IV. Citizen Provoft prefents feven 
files, which he fays he has poiTeffed fifteen years, 
and procured them direcftly from Englifh manu- 
factories. Their denomination and marks are as 
follows. 

* > * 

I. A fmooth I round, 8 inches, marked G. 

a. Smooth, 7 inches, marked B. Bramall. 

3. Ditto, baftard, 6 inches, marked B*. 

4. Ditto, round, 4 inches, marked B*. 

5. Ditto, 3 fquare baftard, 3I inches, marked B*. 

6. Ditto, round fmooth, 3 inches, marked LP, 

7. Ditto, flat fmooth, 3 inches, marked T. 

Experiment V. No. 1, is brought to the proof, 
and matched. Citizen Lenoir makes the experi- 
ment ; the Englifh file foon whitens, whilft that 
of Citizen Raoul does not, and thofe who exa- 
mine it declare it to be excellent. 

Experiment VI. No. 2, is put in competition 
with a ftronger file, which gives the advantage to 
the Englifh file ; it fuftains the trial better than 
the preceding ones ; however that of Citizen Ra- 
oul feems to deferve the preference: the af- 
fembly then demanded that thefe files fhould be 
tried upon a higher tempered fteel ; the Englifh 
file whitens, that of Citizen Raoul completely 
refifts in two trials. Citizen Tournu, mechanic, 
makes the firft trial, Citizen Provoft makes the 
fecond. 

Experiment 
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Experiment VII. No. 4, is put to the proof by 
Citizen 1'Epine, watch-maker, Place des Vic- 
toires, at firft upon fteel moderately tempered ; 
the files fuftain the proof almoft in an equal de- 
gree, that of Citizen Raoul has the advantage : 
the experiment is repeated upon harder fteel; 
the advantage ftill remains, and that in a more 
decided manner, with the file of Citizen RaouK 

Experiment VIII. No/ 3, is matched with a file 
of Citizen Raoul, of a rather ftronger grain; 
Citizen Bourdier,- watch - maker, Quai d'Hor- 
loge, makes the experiment; and having tried 
the experiment upon the firft fteel, without any 
decided advantage appearing on either fide, he 
employed harder fteel, upon which the Englifh 
file No. 3., whitened completely, but that of 
Citizen Raoul- refifted in the moft perfect 
manner. 

Experiment 9. No. 5, being matched, the ex- 
periment is made by Citizen Sallot, watch~maker, 
at firft upon fteel moderately tempered ; upon 
the firft ftroke, the Englifh file whitens ; that of 
Citizen Raoul refills completely, 
' Experiment X. No. 6, is matched in the fame 
manner. Citizen Schey, manufacturer of cut- 
fteel, Faubourg St. Denis ', makes the experiment, 
at firft upon fteel of the fofteft kind ; no decided 
advantage refults to either of the -two files; he 
then repeats the experiment upon harder fteel ; 
the Englifh file whitens at the firft ftroke, that of 
Citizen Raoul refifts. 

Experiment XL No. 7. Citizen Salneuve makes 
the experiment with this file, the beft of thofe 
presented by C. Provoft. * At the firft ftroke upon 
fteel. of moderate hardnefc the Englifh file 

. whitens; 
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whitens; that of Citizen Raoul refifts completely, 
and to that degree that one cannot dtftinguifh 
which of its three fides has been ufed for th< ex- 
periment. 

Experiment XII. Citizen Fouverel; watch- 
maker, Palai9 de Tribunal, prefents an Englifh 
iile, marked B. T. Bramall, of 8 inches, it yields 
upon fteel of the fofteft quality, ' and whitens 
completely upon more highly tempeFed fteel ; it 
is obferved that Citizen Raoul's file alone refifts 
both trials. . 

As none of the perfons prefent offered any more 
files for comparifon, after having been repeatedly 
invited to • do it by the prcfident^ the lecretajy 
having read the minutes of each experiment, the 
aflembiy adjourned. 
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J ames Tremeere, of Lambs Conduit-paffage, 
Middlefex, Carpenter ; for a method of workiog 
barges and other veffels. Dated October 5, 
1 80 1 . 

William Bullock, of Portland-ftreet, Soho, 
Middlefex, Cabinet-maker; for a fattening to be 
applied to fafhes or dining-tables. Dated O6I0- 
ber 8, 1801. 

Samuel 
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Samuel Milleji, of Cleveland-ftreet, St. 
Pancrafs, Middlefex, Engraver: for a machine 
and procefs for manufacturing materials for the 
better fecuring walls and roofs of houfes from la- 
teral preffure, and the inclemency of the weather, 
by which procefs the buildings will be built of 
better materials, and rendered more durable. 
Dated O&ober 13, 1801. 

William Symington, of Kinnaird, Stir- 
lingfliire, Engineer ; for a mode of conftrudHng 
fteam-engines, and applying their power to the 
purpofe of producing a rotary and other motions 
without the interpofition of a lever or beam. 
Dated Odlober 14, 1801. 

Thomas Fryer, of Raftrick, near Halifax; 
Yorklhire ; for a method of manufacturing and 
finishing goods from cotton, cotton and woollen, 
cotton and filk, cotton and linen, or cotton and 
mofiair, in fuch manner as to make the fame ap- 
pear as if covered with ermine or fur, and in 
imitation thereof. Dated Oftober 30^ 1801.. 

RxcHAiift Brayshay, of Liverpool, Lan^ 
Cafliire, Gentleman, and William M'Mahon, 
of the fame place, Gentleman ; for a machine 
for the purpofe of gaining an increafed fpeed and 
power to all mechanical operations by land and 
water. Dated 0<Stober 30, i8oi» 
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XII. Specification of the "Patent granted to Mr. 
John Kendrew, of Darlington, in the County 
of Durham, Optic Glafs-grinder, and Mr. Tho- 
mas Porthojjse, of the fame Place, Clocks 
maker ; for a nav Mill or Machine ', upon new 
Principles, for fpinning Tarn from Hemp, Tow, 
Flax, or Wool. 

Dated June 19, 1787.— Term expired* 

WITH A ?LATE. 

I O all to whom thefe prefents fhall come, &£• 
Now know ye, that in compliance with th6 
(aid provifo, they thge faid John Kendrew and 
Thomas Porthoufe do hereby defcribe and af- 
sertain the nature of the faid invention, and in 
>vhat manner the fan^e is tp be performed, as fol~ 
Jows ; jhat is to fay : The machine may be 
worked or ufed by a w#er mill, horfe mill, or 
any .other kind of mill, $nd is made and ufed as 
hereafter defcribed in the two drawings or plans 
added hereto, and figured 1 and 2, and federally 
Vol. XVI. L marked. 
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marked. There jr a cylinder, as marked A ia 
the drawing Fig. I, (fee Plate III.) three feet di- 
ameter and ten inches, broad, made of dry wood 
or metal, turned true, and covered on its circum- 
ference with a fmooth leather, upon which are 
placed the rollers marked D, covered with lea- 
ther, and fupported in their fituations by the flits 
in the covered piece of wood marked K, in 
which the iron axes of the rollers turn, but fuf- 
fers them to prefs on the wheel marked A. There 
muft be another piece fimjlar to the above to 
fupport the other end of the rollers. Thefe rollers 
are of different weight. The upper roller marked 
D i is two ftone, the reft decreafing to the laft* 
which is only two pounds weight and one half. 
There is an iron fluted roller, marked F, furnifhed 
with a toothed wheel at each end, and a wood 
one, marked G, covered with cloth, and over it 
a fmooth leather. There is an aflifting roller, 
marked H, of fluted iron." Thefe rollers are fup- 
ported by their axes, turning in the flit, marked 
2, of the -piece of wood, marked M, (Fig. 3,) 
which is here feparated from the end of the 
frame marked 8, to fhew the rollers and wheel- 
work. The rollers marked G and F are fqueezed 
together by means of the lever marked p r and 
its weight marked w, (Fig. 3). The roller 
marked H is prefled to the mark G by its axis 
a&ingupon the inclined plane marked x, (Fig. 3). 
There is a rubbing roller covered with woollen 
cloth, and on its axis is a fmall wheel, marked. I, 
driven by the wheel marked S. This roller refti 
iipon the roller marked G, and by its motion 
prevents any dirt or fibres from adhering to it. 
There is a cloth, marked N, revolving over two 
rollers marked 0,0, which has motion given to it 

from 
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frotri the wheel marked C, bfcyneans'of another 
wheel marked P. This clothmoves at the fame 
pace as the furface of the whe^l marked A. There 
js a fupporter, marked Y, of the axis of the wheels 
marked O P, but is removed, in order to Ihew 
them ; it is fixed by its tenons in, the mortices 
marked Z, Z. The roller marked B is kept in 
aft ion by its endeavour to flip down the inclined 
plane at the top of the piece marked Y, thereby 
preffing agairift the revolving cylinder; and ano* 
ther piece, iimilar to this, muft be underftood to 
fupport the other end of the roller's axis. By the 
fide of this revolving cloth is a table placed,* of 
.the fame length and brpadth as the clotlTis, to 
which belong- two fmooth cloths or leathers, 6£ 
the fame fize as the table. The machine being 
ikus prepared, the attendant or workman muft 
take a quantity of hemp, tow, flax, or wool, more 
or lefs, according to the finenefs of the thread to 
•be made, and lay or fpread it evenly upon one of 
: the fmooth cloths on the table, then place it on 
the revolving cloth marked N, motion being 
communicated to the roller marked F, by wheel- 
work, as ufual, from a water, horfe, or other 
4cind of mill, which wheel*work is communicated 
to the wheel marked Q, on whofe axis is a nut, 
which tpms the wheel marked C ; and thereby the 
* cylinder marked A moves* and with it ail the 
rollers, by which motion the hemp, tow, fla:$, 
•or wool, is drawn forward. The cloth turns 
down, but the hemp, tow, flax, or wool, go 
upon the cylinder marked A, under the roller 
marked B, and fo forward under all the rollers 
: marked D, then falls in between the rollers mark- 
ed 6 F, turns under the roller marked G, and 
oyer fhp roller markec} H, which, as it gives the 
;. h % rollers 
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rollers hdld of the hemp, tow* flax, or wool, in 
two places, enables them to drag forward the 
long fibres thereof, though many of them are to 
draw from under the marks 4 or 5 of the preffing 
rollers, marked D ; it then falls into a cannifter* 
marked R, and as by the wheel- work the roller* 
marked F, G, H, motfe three times fafter than 
the cloth iand cylinder, the fliver muft be threfe 
times longer than when presented. By the tirrifc 
this; is drawing, the other cloth is fitted with 
<toemp, tow, flax, or wool, is before s and laid 
upon the revolving roller, laying the hemp, tdw* 
Iflax, or wool, over the *end of the other, which 
>es forward as before, and thus a continual 
liver is produced as long as the machine conti- 
iraesits'motioh. But in order that this fliver ma^ 
iomeout of the cannifter maarfced <R without en- 
tanglement, it muft pafs through an inftrarheift 
•marked. 5, ("Fig. 3,) placed ofer the rollers marked 
IF, 61, its open fide marked T, to the cylinder it 
mark 4, fupported by its ends marked V, V* *h 
the flits marked W, of the befcre-defcribed pieces 
marked K,. The appfctture marked X is fo fmall 
ms to prefs the fibres elofe to each other in ih£k 
'paffage through it previous to their paffing thte 
rollers, by which means -they remain preflfed fidfe 
'by fide in the fliver, and will not etrtatogte, 
Thefe thick flivers are drawn fmaHer bya fi miter 
,procefs, and in the fame manner as ufed for cot- 
ton, but the machines for drawing afo all of the 
fame ftru£ure as the above, except that they 
Jiave no revolving cloth. The fliver is applied 
to the cylinder under the roller marked B, whicl* 
draw's it forward under all the rollers, as befoiTf 
defcribed, drawing it out, or lengthening • it, 
*cvery frefli machine through which it preffes, tUJ 

it 
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ft be imall enough For the fpinhirtg machine, ft 
muft be remarked, that the cylinders are made 
lefs in diameter, according to the different fmall-* 
nefs of the Hirer intended to be drawn upon thcii* 
at the firft ; whilft the fliver is at its greateft thick* 
nefe, the cylinder is required to be three feet di« 
ameter, as above defcribed, the next rather lefoj 
and fo on to the laft, which is only two feet. Tha 
apperture of the bottom of the contraftor belong* 
ing to each machine is alfo made one-third part 
ftnaller than another in fucceffion, from tht 
greateft to the fmalleft cylinder ; as alio the drawl- 
ing rollers marked F,<G, H, are fartheftfrom the 
prefiing roller marked D in the longeft cylinder* 
and neareft at the fmalleft cylinder. At the 
largeft cylinder the diftance is abodt nine inches* 
and tbefmalieft about four inches ; but 'their idtfr 
tance cannot in all cafes be fixed, as it depends 
to the different length of the fibres of the hemp y 
tow, flax, or wool ; long ones requiring the dis- 
tances tnehtaoned* and fliort ones 'requiring the 
diftances much fhorter than is here fpecificd. 

The following feveral letters or marks are in the 
machine figured a. The fpinning machine, as to its 
drawing principle, is the fame as the drawing ma- 
chine. The Hirers are prefented to it in canhifters 
marked A, and drawn over a cylinder iparked B, 
-.covered with rollers marked D. The fibres which 
are to form the thread are drawn from the cylin- 
der by the rollers marked C, the under roller of 
which is made of fluted iron, the other of wood, 
covered with leather ; they move fix or eight 
Htimes fafter than the cylinder marked B; are en- 
abled to draw the hemp, tow, flax,* or wool, 
forward from under the prefiing tollers marked D, 

' •• " by 
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by being fqueezed together with the weights and 
crooks marked a, a 9 hooked to the fmall part fo 
the rollers marked C. There is a belt of fmooth 
cloth, marked E, moving on two rollers, which 
are turned by the wheel marked F on the axis of 
the fluted roller ; ' at the oppofite end of which, as 
at the mark 6, is a nut, which .turns the wheel 
marked H, on whofe axis is another nut, turning 
the wheel marked I, and thereby the cylinder 
marked B, with all its rollers. Thefe rollers 
move in curved pieces of wooden metal*, marked 
K, which, to prevent confufion, are not repre- 
sented in their places ; they have flits in them, 
in which the roller's axes are guided, but fo deep 
as at all times to fuffer the rollers to prefs upon the 
cylinder. Thefe rollers are covered with cloth 
and leather. The top roller is about ten pounds 
weight, decreaiing to the fixth roller, which is 
.only about one pound weight : the yarn is turned 
by the fpindles marked L, and rubbed of er thfc 
twet cloth belt if fprnning linen yarn, but if fpin«- 
ning worfted yarn the belt muft'be removed, that 
'it may not touch it as it paffes to.the fpool, which 
it coils rouftd as fall as the rollers let it out. The 
fpindles marked L are turned by a belt from the 
wheel marked M, which derives its motion from 
the mill, and by a wheel on its axis communi- 
cates it to the roller under the mark C by the 
wheel marked F, and fo to the reft, as above 
defcribed. The hemp, tow, flax, or wool, is 
twined in the fame manner as cotton is by mills. 
In witnefs whereof, &c. 
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XIII. Specification of the Patent granted td Mr* 
Zachariah Barratt, of Gedling, in the 
County of Nottingham, Cabinet-maker ; for a tnort 

. Jimple, concife, and cheap Method of grinding Corn, 
or other Grain , than has been hitherto ufed^ by a 
new Mill or Machine, either moveable or im+ 

. moveable , and intended to be worked by Water, 
Windy Horfes, Hand, ok otberwife. 

Dated September. 1 8, 1801. 

WITH A PLATE. 

1 O all to whom thefe prefents fhall come, &c. 
Now know ye, that in compliance with the faid 
provifo, I the faid Zachariah Barratt do hereby 
defcribe and afcertain the nature of my faid in- 
vention, and in what manner the fame is to be 
performed, by the plan or drawing in the margin 
of thefe prefents, (fee Plate IV.) and in manner 
following ; that is to fay : This mill may be con- 
veniently ere&ed in a garden or croft, wherever, 
the wind has accefs, and is fo light as to be ca- 
pable of being turned by the hand, or the fails* 
may occafionally be affixed in a horizontal po- 
fition to the upright fliaft ; and on taking down 
the Ihed over the mouth-hopper, the power of a 
horfe may be applied when the wind fails. It 
will perhaps be necefiary, on this occafion, to 
have the wheelJV, Fig. 1, enlarged, which may 
be readily effe&ed by fcrewing on an additional 
wheel in quadrants or odtants, as may be pre- 
ferred. The whole apparatus may be conveniently 
fixed on a centre, with a gudgeon at each end, 
tQ the gable end of a houfe, barn, or grainery, 
a peculiar provifion being planned in the. fail? for 

that 
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that purpofe. It will apjfcar obvious, that its in- 
ternal conftru<3jiori is fuited to any power which 
may be fubftituted for the fails; and it will be 
Superfluous to hint to a workman, how hand mills 
may be connected with the crown and (pur- 
wheels at the fame time to grind malt, fplit- 
beans, cut hay, ftraw, &c. 
1 Fig. 1* A, is a crown and Ipuf-wheel ; it has 
three concentric circles, *i, *, 3, with teeth 
adapted to f[ie fpuf-wheei above, on the mill-fhaft, 
the teeth in the fecond being higher than the 
firft, and in the third higher than the. fecond, to 
meet the elevation of the .mill-lhaft above the 
plane of the crown-wheel. Thefe circles are 
called the fpeed-wheels, ferving to increafe the 
Velocity of the ftones, or to preferve it when the 
velocity of the wind decreafes. This wheel may 
be difpenfed with, with one or two pair of ftones, 
the nut on the fpindle, being made contrate in- 
ftead of (pur, and immediately connected with 
the fpur-wheel, affixed to the axis of the mill by 
means of a Aiding box A, {Fig. 2,) and fcrewed 
in its pofition t>y the fcrew S, (Pig. a,) by which it 
is adapted to each of the concentric circles, as the 
crown-wheel is required to move fafter or flower. 
C, is the brake-wHeel, which retards or flops the 
motion of the fails by its fri&ion with the wedge 
W. (See for its pofition on the axis Fig r a.) D, 
is a circular plate of caftciron, belonging to, and 
being part of* the irbn aicis of the mill-fhaft, or 
the upright axis of the c*own-wheeL Upon this 
plate, on the continuation of the fpindle, (fee d 9 
Fig. 2,) is placed the crofs Fig. 4, to which it is 
fattened by four fcrews pafling through the four 
holes of both; and -the extremity of the arm of 
each fail into which die feid crofs is inferted at 

the 
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ieflot/, (Fig. 3,) and fecured by another fcrcw 
and moveable iron bandages. E, is the gallows fv 
irhich fupports the gudgeon of the mill- (haft, 
which, moving on a centre at the fmall end, per- 
mits the fpur-wheel to be thrown in or out of 
gear by means of the wedge at the other end. 
The ftones moved by the nut s are placed in a 
box in the frame G, fixed on a platform m 9 
which, Hiding on the rails //, », the fpindle is 
thrown out of gear by the fcrew H pafling 
• through the iron rbd, which, by the fcrcw I, 
raifes or depreffes the bridge tree, a, is an iron 
axis, with fmall wheels at each end, for turning 
a lifting machine. 

Fig« 3> i s th c fail-.arm, into which, at the 
Uiortife a, is put the fupporting arm D, at its 
end b y and fcrewed by a peg : the fixed part of 
the fail E falls into the Hot C, and is kept in its 

£3fition by the guards d, and a peg in the groove 
. The two other fan-fails F, F, flide on each 
/ fide of the fixed one, moving on a centre at the 
I narrow extremity, and, when expanded to the 
wind, are kept in their pofitions by pegs in the 
fame groove catching in the notches at the other 
extremity : thefe fails are made of thin boards. 
When the fails are affixed to a gable-end, whence 
it will occafionally be neceflary to catch the wind 
on oppofite fides of the fail, the ledge e is at- 
tached to each fail-arm into the nicks, on which 
falls the fpring m of the adjoining fail, by whick 
means the fails are turned to oppofite degrees o£ 
obliquity. The frame of the machinery, as de- 
picted in the fpecification, turns on caftors, on a 
circular bale. In witnefs whereof, &c. 
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The Patentee defires to inform the publick, 
that he has ere&ed a mill, of the above descrip- 
tion, at his houfe at Gedling, near Nottingham, 
and has various models, open for the inlpe&ion 
of fuch perfons as may wifli to take that trouble, 
Thele mills may be adapted to be worked either 
by rivulets or the wind : in the latter cafe they 
may be erected on the ftem of a ftanding tree, or 
the gable end, or corner of a houfe, bam, or 
Other building, in any of which fituations the 
iVhole apparatus for grinding, &c may be con- 
tained within the attic or other room. 

The price of the above mills, adapted to gable 
ends, to work only . one pair of grey ftones, of 
not more than 30 inches diameter, is 35 guineas ; 
if with a preparation for other machinery 3 
guineas more. Thofe to be ere&ed on the ground, 
adapted either for wind or water, will be from 45 
to 60 guineas ; and if twd pair of ftones, dimen- 
sions as above, from 15 to 20 guineas extra,; if 
of larger fizes, the price wall advance in pro- 
portion. 

The mills on the ground may be made either 
portable or immoveable, on ppfts, and when 
boarded forms a complete houfe, under the 
works, for the miller, and & receptacle for his 
flour. 

Thefe mills, according to the fize of the ftones, 
will turn off as much work as any mills on the 
old conftrti&ion. The prices mentioned are ex- 
clufive of any water-works, carriage, or fixing. 
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XIV. Specification of the Patent granted to Mr. 
John Baptist Denize, of Paris, now refiding 
in George-Jircet, Portman-fquare, Chemift ; fgr a 
Cement for various Purpofes. 

Dated July 1 6, 1 800. 

1 O all to whom thefe prefcnts fliall come, &a 
Now know ye, that in compliance with the 
faid provifo, I the faid John Baptift Denize dp 
hereby declare that my faid invention of a new 
cement for various purpofes is defcribed in man- 
ner following ; that is to fay : 

Preliminary Observations. 

Convinced by repeated proofs that the de- 
cay .of mortars or cements in general ufe, occa- 
fioned by the alternate or combined effedts of 
damp and dry weather, was owing chiefly to the 
bad choice and imperfedt preparation of the mat- 
ters they are compofed of; that their difficulty i# 
adhering with any ftrength to various materials 
indifferently, but particularly to wood, to pre^- 
ferve it from rottennefs and worms, and to iron, tQ 
prevent its growing rufty, was owing to the want 
oi vifcofity and clamminefs in the fixed air, and 
to the water and falts which conftitute their gluti- 
nous quality ; and perfuaded therefore that fub- 
fiances of a more fixed and identical nature, com- 
bined and glued together by a vifcous body, un~ 
alterable in itfelf, and yet fufficiently undtious 
and penetrating, fo as to incorporate eafily witfr 
the various objects on which it might be applied, 
would, on the contrary, form a cofhpofition the 

M 2 more 
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more ufeful and valuable as it would then poffefs 
qualities inti rely oppofite, I applied my felf in the 
refearch of that object ; and, after repeated effays 
(of which I (hall hereafter give an account, as be- 
longing to this fubjedt), I fucceeded in finding out 
the peculiar nature, proportions, and preparation, 
of thefe fubftances ; the exadt combination of 
which afcertains definitively the utility of my 
proceedings. 

Indication of fixed matters. The materials 
which I employ in preference to thofe of which 
I fhall afterwards give a lift, agreeable to my 
foregoing obfervations are, viz., Firft, all the va- 
rious fpecies of fcorious matters, metallic fcums, 
or drofs of iron, and generally all other kinds of 
remnants or file duft found in forges and foun- 
deries, containing a great deal of metallic fub- 
ftances, adulterated by the effedt of combuftibles, 
^"principally iron, in very great quantities; or, in- 
ftead of thofe various fubftances, old iron reduced 
to the fame ftate by calcination, and pulverized 
t>y the effeft of heat and charcoal ; and all kinds 
bf metallic duft and filings more or lefs reduced 
to that ftate ; and in general every other produce 
of nature or of art in which metallic fubftances, 
^efpecially iron, are found in a ftate of calcination, 
and chiefly carbonate. Secondly, all volcanic 
products, called afhcs of volcanos, and lava ; par- 
ticularly thofe which are reduced to the greateft 
ftate of attenuation, fuch as pozzolana and pu- 
inice-ftone ; inftead of thofe volcanic matters, one 
may alttioft as effe&ually employ ochres, and 
other ferruginous earth, particularly yellow oxide 
tof iron, (as painters make ufe of), or reddiih brown 
oxide, when calcined by the fame degree of heat 
as that of a potter's kiln, or at leaft fufficient to 

reduce 
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reduce thofe fubftances to a ftate of demi-vitrifica- 
tioft ; or what remains after the diftillation of acid 
nitre, by the means of bolar-earth, cleared of that 
acid by a ftrong calcination, and mixed with ful- 
phat of iron, equally diffolved by the fame means, 
and known in commerce by the name of caput- 
mortuum of aqua-fortis, and of colcothar ; or alfo 
all afhes produced from the incineration of vege- 
tables, especially thofe of pit-coal, and charcoal 
of the hardeft wood, from the identity of nature 
which fubfifts particularly between that fpecies of 
afhes and the above-mentioned volcanic matters ; 
6r thofe various terreous and metallic particle* 
which it has been proved by analizing that the 
above-mentioned iava and afhes were compofed of j 
fuch for inftance, as filex, or quartz, that hard 
vitrifiable earth alumine, or pure clay lime, or 
chalky clay, magnefia, and baryta, or terra-pon- 
derofa, and manganefe, or any other metallic par- 
ticle, efpecially iron ; the whole mixed in propor- 
tions, fnore or lefs conformable to thofe which 
cdnftitute the volcanic and vegetable allies which 
I mentioned before, and calcined the fame as 
ochres by a degree of heat fufficient to bring thofe 
particles more or lefs to that ftate in which they 
are by nature found, contained in thofe two kindi 
of produce ; and in general all other combinations, 
whether natural or artificial, which, from the 
proportions and identity, or analogy of their ter- 
feous and metallic particles, with thofe I have al- 
ready mentioned, could produce the fame effe&s ; 
ift this Icomprehend, therefore, not only the vari- 
ous matters defcribed in the lift fubjoined to this 
fpecification, from reafon of their being compofed 
of the particles alluded to, but which I partly ex- 
clude from the composition of this cement, on ac- 
count 
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count of the defers which I have found in them ; 
but alfo, all other kinds of compofitions whatever, 
of a nature more or lefs analagous with thofe J 
have juft now defcribed. Thirdly, Pit-coal of a 
flat hard nature, and that kind particularly which 
has a brightnefs in it like Kendal-coal * : and 
fourthly, glafb, or flint ftone. 

Indication of glutinous matters. Firft, fublima- 
ted fulphur : fecondly, bitumen, made of pit^coal; 
in lieu of it either of thofe fubftances that derive 
therefrom, clafled in the following order; viz. per 
trol, mineral, pitch, naphta, afphaltos, or any othe* 
modification of pit-coal bitumen, equally proper 
to replace faid fubftances ; thirdly, tallow-pitch, 
known alfo under the name of pitch-rofin, and 
white-rofin, and in (hort every kind ofrefinous 
fubftance, whether natural or factitious, more or 
lefs analogous in its confiftence and effe<fts to. the 
above ones ; fuch as pitch,' and tar, and every 
other produce of that kind : and, fourthly, that 
mucilage produced by the decodlion of linfeecjj 
after it has been boiled fufficiently to a degree of 
confiftence of about twice the thicknefs of the 
white of an egg ; inftead of that mucilage, th&tof 
any other feed, plant, or animal fubftance fufcep- 
tible of producing the fame, or the equivalent, 
either of themfelves or by the efFedl of their com- 
bination; or fuch mucilage as might be made out 
of various kinds of indigenous or exotic gums, 
whether refinous or not, with meal and feculum 
and other fimilar fubftantes ; or ,one may ufe alfo 
linfeed oil, or any other kind of oil, or greafe, 
of a deficcative and mucilaginous nature, fuch as 
is extracted from poppies, nuts, pinks, &c. or 

* We prefume the author means Cacnel-coal. 

other 
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Other vegetable and animal oils or greafe, that 
are not by nature deficcative, but which may be 
rendered lb by their combination with other fub- 
ftances compofed of deficcative principles, fuch as 
the various kinds of gums, and wax, fpermaceti, 
oils of turpentine, or thofe matters from which 
they are extradted ; oxides and acids, or any other 
deficcative fubftance whatever. . 

Preparation of fixed matters. In order better to 
impregnate thofe Axed matters with the gluten 
which is to combine and unite them together, they 
muft be firft prepared as follows : viz. the drofs of 
iron, the ppzzolana, and pumice ftone, or the other 
kinds of metallic fcums and volcanic matters, muft 
be well cleared of all faline, terreous, fulphureous, 
ftony, or other particles extraneous to them, and 
reduced to a powder as fine as that of well-cal- 
cined allies ; and the afhes which might be fub- 
ftituted to the above-mentioned volcanic products, 
or thofe terreous and metallic particles which I 
alfo indicated as a fubftitute to thefe, muft be 
calcined till they become white, provided they 
have not already undergone that operation by fire; 
then wafhed in lye, to extradt by thefe two opera- 
tions the fulphats and falts which might be mixed 
with them, arid afterward$ well dried and lifted. 
With regard to pit-coal, glafs, or flint ftone, they 
muft alfo be reduced to a very fine powder like 

that of afhes and lifted afterwards. 

» 

Preparation of the gluten. Take fublimated ful- 
phur in the proportion of one-eighth more or lefs 
to the quantity or volume of cement which you in- 
tend to make, mix with it one third more or lefs of 
>it-coal bitumen, then let it diflblve on aflowgradual 
ire till it infehfibly rife up in momentary bubbles ; 

' ftir 
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ftir the mixture during, that time, and when it is 
Compleatly diflblved take it off the fire and add to 
it, whilft you continue to ftir, one third more or 
lefs of black pitch ; then fet it on the fame flow 
fire again till it has rifen up gradually as before ; 
take it then once more off the fire, and add one 
twentieth more or lefs of the total weight of fixed 
and glutinous matters, compofed of a mixture of 
two equal portions of good tallow, or any other 
hard greafe, and of white clear rofin or wax, and 
mix then the whole on the fame fire again till it is 
perfe&ly diflblved and combined together ; or in 
order to render the cement more fluid, and there- 
by more eafy of application, to the one-eighth in 
volume (not in weight) of fublimated fulphur well 
diflblved, with the one third of pit-coal bitumen, 
add one third part, in volume alfo, compofed of 
one fixth part of the above-mentioned rofin or 
wax, and of one fixth part of good tallow melted 
together ; and after you have well mixed the whole 
on the fire, add one more third part, in volume 
alfo, compofed equally of one-fixth part of pit-coaU 
bitumen well mixed together whilft cold * ; or in- 
ftead of this a fame third part, in volume always, 
of linfeed oil, or of any other deficcative oil, and 
laftly, one more third part compofed of two por- 
tions> equal in weight, of black pitch and of rofirv 
melted together : and after you have equally well 
mixed thefe matters with the reft, and ftirred the 
whole on a flow fire for a while fufficient to' 
unite and combine them perfe&ly together, ufe. 
this bituminous compofition or the 0Ae preced- 
ing in the manner indicated hereafter. 

* A fixth part of fome other fubftance appear* to be 
omitted^ 

Compofition 
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Composition of the cement. To either of the 
two glutinous compofitions above mentioned, made 
perfectly liquid by fire, add at feveral times, in order 
the better to combine them together, the following 
proportions of fixed matters, well mixed and lifted 
together : viz. three-fourths in volume (not in 
weight) of drofs of iron, one-eighth of pofczolana, 
and one-eighth of pumice-ftone, or the fame quan- 
tity of two fubftances the moft analogous to thofe 
volcanic matters, fuch as I have mentioned as fub- 
ftitutes for them, one-eighth of pit-coal before 
named, and one eighth of glafs or flint ftone ; let the 
Whole boil on a fire fufficiently great to keep thofe 
materials in a ftate of fufion, but not fo much as 
to caufe the volatile principles to evaporate, which 
muft be guarded againft. Stir how and then fo 
as to bring the fixed matters up from the bottom 
to the furface in order to combine them better, 
^nd after three or four times boiling, for that ce- 
ment made with the firft kind of glutinous com- 
position, or double that time for that made with 
the other kind, make a trial of it by laying fome 
of it on wood, and paffing the trowel with which 
you ffcir hard over it, to judge whether and how 
much it requires longer to be boiled. One fees 
that it is done, when after being laid on the wood 
it becomes hard as it gets cold, and that though 
itill warm it does not ftick to the hand, with which 
you muft therefore prefs hard upon. If one (hould 
delay too long to make that trial, the cement 
might be boiled too much, which would then 
take from its vifcofity, and would make it necef-* 
fary to remedy this by the addition of one twen- 
tieth part of the weight of it, more or lefs, accord- 
ing to the degree of its adulteration, of either tal- 
tow, bitumen, or pi{;ch. Hut if the cement does 
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not poflefs the above properties when that trial ij 
made, it muft then be boiled, ftirring it always 
till it has acquired the fame. In general the more 
equal the fire is, the better will the cement be, 
provided the volatile principles do not evaporate. 
it would on that account be advifeable to boil that 
compofition by the he'at'refulting from boiling wa- 
ter and in an uncovered veflel, for by that means 
this compofition would be rendered (even Ihould 
,a great proportion of glutinous principles be ad- 
ded thereto) extremely compact, and as hard as 
it may be wifhed, without depriving it (for all 
that) of thofe un&uous and penetrating qualities 
which render it fo valuable. 

Manner of employing the cement. It is firft 
broken in fmall pieces, then you add to it one for- 
tieth part, more or lefs, of its weight of good tal- 
low, or other hard greafe, or inftead of them not 
quite a fortieth of black pitch, afphaltos, rofih, or 
wax, or only half that proportion of pit-coal bitu- 
men, mineral-pitch, naphta, or fome deficcative oil: 
but if it was intended to employ that cement (efpe- 
cialiy that made with lefs glutinous principles) for 
the purpofe of joining or cementing more quickly, 
it would then be proper to add one half more than 
the fortieth part of the above-mentioned matters. 
The whole is then melted and liquified for a quar- 
ter of an hour in an earthen veflel, or one of caft 
iron, whilft you continue to ftir it on a flow fire, 
or what would be better,, on the heat of boiling 
water, the fame as it is done for glue ; after whicn 
you take that compofition from the bottom of the 
veflel whilft you ftill continue to ftir, and make 
the application of it immediately. It is neceflary 
to obferve that when the cement appears to be- 
come too dry, from its long continuance on the 
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fire, one muft then add to it a fmall portion of 
the matters before mentioned, in order to give it 
that un&uous quality again, and to keep it fo in 
that ftate during the time that you make ufe of it. 
Experience will however better teach what pro- 
portion of thefe matters. will be required occa- 
sionally, and their choice. 

Secondary methods of making this cement. 
As the compofition of this cement may be va- 
ried by the different choice and proportions 
of glutinous matters relatively to the more or 
lefs fixed nature of the others, and by the boil- 
ing it for more or lefs time, as I have myfelf 
afcertained the fame by many experiments, (for 
inftance by the compofition and application of 
that cement without the ufe of fire,) I referve to 
myfelf the privilege of thofe various modifications 
as being a direft practice of that fame theory and 
appertaining neceffarily to this invention. With 
regard to the various fubftances which I ufed in 
my different eflays, and which I found lefs pro- 
per for the compofition of this cement, they are 
as follow ; viz. charcoal and foot* and even glafs 
flinty whether calcined or not, potter's earth, 
brick, tile, finite, clay, marl, the various fpecies 
of gravel or fandy ftones, lime or calx, plafter, 
fand, oyfter-fhells, or any other fhells when 
thofe fubftances are ufed exclufively or in too great 
proportions. In witnefs whereof, &c. 
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XV. Specification of the Patent granted to Mr. 
John Wilkinson, of Brofeley, in the County 
of Salop, Iron-Mafter y for a Method of making 
Lead Pipes. 

Dated March 13, 1790. 

1 O all to whom thefe prefents fhali come, &c. 
Now know ye, that in compliance with the 
faid provifo, I the faid John Wilkinfon do hereby 
declare, that my faid invention of a new method 
of making lead pipes is defcribed in the manner 
following; that is to fay: I caft the lead in 
lengths, as is pra&ifed in the common way, *. e. 
put upon a polifhed rod or round maundxell of 
iron, or any metal, fuch maundrells being made of 
different lengths and diameters, according to the 
fize that is wanted. This rod or maundrell, with 
the caft-lead upon .it, is put repeatedly through 
or between rollers, with grooves, of different fizes, 
according to the external diameter required, and 
extended to the length or thicknefs ordered ; or 
drawn through metal gauges or collars, of dif- 
ferent dimensions, upon the faid maundrell, each 
fucceeding collar being lefs than the former, un- 
til the lame is extended to the length and thick- 
nefs required ; all of which may be performed 
with a common water wheel, or any other rot** 
tive motion. In witnefs whereof, &c* 
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'XVI. Experiments and Obfervations on the 
% Atmofpbere of Marjhes. 

(Concluded from Page $j.) 

AT different times in the months of September 
and the commencement of O&ober 1796, I ex-» 

Fofed atmofpheric air tothea&ion of mud, which 
obtained from marfhes below the city, The 
fame was done at different tirjies in the months of 
April and July, 1798. The experiments were 
expofed to the temperature of the atmofphere. 
The refults from the different experiments were 
fimilar. The air was expofed to the adtion of the 
mud which was contained in a tumbler, by means 
of an inverted glafs jar, in a balin containing z 
fmall quantity of water. The following changes 
were noticed. 

1. The air contained in the jar became much 
diminifhed in bulk, as was proved by the water 
rifing into the jar. 

a. The air, thus a&ed upon, when agitated 
with lime water, afforded a copious white preci- 
pitate, and became diminifhed in bulk. 

3. In fome of the jars, were fufpended papers, 
ftained blue with litmus and yellow with turme- 
ric, the blue received a reddifh tingje and the yel- 
low remained unaltered ; the red was again chang- 
ed to a blue by expofure to the vapour iffuing 
from a bottle containing ammoniac. 

4. The air thus altered by the mud, when 
mixed with nitrous gas in the eudiometer tube, 
was in every inftance found to have loft in point 
of purity ; fometimes no diminution of bulk what- 
ever took place. 

The 
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The following circumftances fecmed to influ- 
ence the laft-mentioned experiments, i ft. Tem- 
perature. 2d. The length of time during which 
they were continued. And 3d. The proportion 
which the mud and air bore to each other, the 
furface of the mud being more or lefs extenfive, 
feemed alfo to have its effedls. 
I The air thus affe&ed by the action of the mud 
would in no inftance burn or explode, when a 
candle was applied to it ; hence it contained but 
a fmall quantity of hydrogen gas. 

This laft-mentioned fact induced me to engage 
in an eflay to determine the origin of the hydro- 
gen gas which abounds in the air obtained by agi- 
tating fiagnant waters. 

It is neceflary to be obferved, that in the above 
experiments with mud, but a fmall proportion of 
water was added to it in the tumbler, the quantity 
was juft fufficient to promote putrefe&ion. I am 
of opinion that the hydrogen gas is afforded by a 
decompolition of the ftagnant water, effected by 
the putrefaction of the dead animal and vegetable 
fubftances, which enter largely into the compofi- 
tion of the foil of marfhes. I was induced to 
form this opinion, becaufe, firft, pure water is a 
compound of but two elements, confequently the 
Affinity cannot be broken but by the action of a 
third fubftance. And fecondly, we have no ex- 
periments which p^ove that pure water has under- 
gone fpontaneous decompolition. My ideas arc 
1 confirmed by a fa& well known to all feamen, viz. 
when a candle is applied to the bung hole of a 
calk containing river water , which had been for 
fome time clofely flopped, an ^laftic fluid efcapes, 
. which will inflame and appears in all refpe<5ts fimi- 
lar to hydrogen gas obtained by other means. 

After 
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After forming the above conje&iires, I deter- 
mined to perform a few experiments which might 
tend to confirm or difprove my opinion. With 
this view mud and water, with a very fmall por- 
tion of atmofpheric air, were at different times 
confined in bottles clofely flopped and inverted 
over water : in fome inftances the experiment was 
continued during 20 and 30 days. They were . 
fubje&ed to the temperature of the atmolphere. 
During the progrefs of the experiments, I per- 
ceived that an elaftic fluid was difengaged' from 
the materials contained in the bottles, and that 
the water was evidently diminifhed in bulk; the 
elaftic fluid generated during thefe experiments, 
ift, inftantly formed a copious white precipitate 
when agitated with lime water; adly, it burned, 
when the flame of a candle was applied to it, and 
poffefled the other properties, which are common 
to air obtained by agitating ftagnant waters over 
marfhes. 

Thefe fa<fts are decifive to me on the fubjeft, 
and confirm the above conje&ures refpe£Hng die 
origin of the hydrogeng as difengaged from marfhy 
grounds. It is neceflary to remark, that fome 
danger attends thefe laft experiments ; for a large 
bottle which was clofed by a ground ftopper, was 
broken on the 2<th day of the experiment, by an 
expanfion of the contained elaftic fluid: the 
pieces, which were large, were thrown to the 
diftance of 20 feet, and a report was heard louder 
than that from the firing of a muflcet. In gene- 
ral, the bottles had corks fattened by means of 
firings bound round them : as foon as I cut the 
ftrings, -the corks were forced from the necks of 
the bottles with confiderable violence. 

The 
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The above experiments teach us that mud viti- 
ates the atmofphere in a very powerful manner. 
They alfo enable us to account for the prefence of 
the elaftic fluid forming the atmofphere of 
marfhes. It appears, that the carbon of the mud 
unites with the oxygen of the decompofed water, 
*md forms the carbonic acid gas, whilft the hy- 
drogen gas is fet at liberty. Thefe are truths not 
to be invalidated by gratuitous aflertions, fines- 
their bafis is experiment. 

It may be afked, if mud feizes oxygen gas with 
the avidity ftated, how comes it that eudiometri- 
cal experiments prove the air over marfhes to be 
nearly, if not quite, of the fame degree of purity 
as that of other lituations ? 

At firft an anfwer to this important queftion 
may icem difficult ; but fome examination of the 
circumftances attending the iituation of marfhes, 
enables us to account for it in a very fatisfa&ory 
manner. It is to be remarked that in my trials 
with mud, the air was confined under glafs vef- 
fels over water, confequently no circumftances 
from without could have any influence on the ex- 
periments. The air. over marfhy fituations i$ 
very different, it poffefTes all the advantages of 
ventilation, &c. in common with the atmofphere. 
IJefides thefe circumftances, a large quantity of 
oxygen gas is afforded by the living vegetables 
which furround them in abundance. We may 
alfo obferve, that frequently large ponds of wa-* 
ter are found in their neighbourhood, and that 
often rivers are at no great diftance from them; 
may not therefore a quantity of oxygen gas be 
difengaged from thefe waters by the action of th« 
fun i Experiments are related by reputable au- 
thors, 



vn the Atmofpbere ofMarJhes* tfl 

thors, wherein water has been de^ompofed by the 
a<ftion of the fun's rays; of this more hereafter. 

That theatmofphefeofmaffhes, therefore, dif- 
fers in certain circumftances from that of other 4 
fituations, and that the foil has confideraWe effect, 
in altering the air of the atmofphere, I think, 
cannot be doubted. Let us therefore endeavour 
to difcover the particular local c&ufes which give 
rife to thefe variations. 

I have before hinted that the ptitrefa&ion ot 
the animal and vegetable matters upon the foil of 
marfhes, was the great caufe of the changes ob- 1 
ferved to exift : for every fpecies of foil will not 
operate in the manner alluded to. 

That the caufe is in the putrefaction of thefe 
matters, and that this ftate is abfolutely neceffary 
to thofe changes, I infer from the following cir- 
cumftances; marfhes have no noxious influence * 
during the winter feafon. They caufe difeafe 
when the circumftances are prefent which promote 
patrefadtion ; as, a proper degree of heat, a due 
quantity of moifture, and the contadfc of atmofphe- 
ric air or fubftances Capable of affording oxygen ; 
as water. That a certain degree of moifture is 
neceflary, appears evident from White's experi- 
ments, related in the Philosophical Tranfadtions t 
he fays, *' a certain degree of moifture feems ne- 
ceflary to produce the bad effe&s of marfhes ; for 
mud when perfe&ly dry did not alter the air.* 
He might have added, that too much fluidity will 
likewife prevent their bad confluences, which is 
proved 'by the neighbourhood being healthy when 
tbey are overflowed. An overflow of water may 
-operate by preventing the powerful -eflfe&s of the 
fun. Experience teaches us, that their bad c&e&% 
are difcontinued, when they become dry. Cover- 

Vol. XVI. O fog 
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ing them with clay and other fubftances not liabfe 
to putrefa<Stion, deftroys their bad effefts, fodoes 
cultivation, froft, &c. 

• Living trees being planted in their neighbour- 
hood renders the fituation .more healthy^ by ab- 
sorbing the gas exhaled during putrefaction and 
affording oxygen gas. 

White's experiments prove, " ift. During fix- 
teen hours, air confined in a phial over water did 
not fuffer a change, sdly. Pure clay moiftened 
did not alter the purity of the air. 3dly. Sand 
moiftened did not change the purity of the air." 
But, 4thly , Mud (which canjijis of earths intimately 
mixed with dead animal and vegetable fubftances) 
rendered the air very impure, as 1 proved by the ex- 
periments which I performed. 
. The following reflexions occurred to me fome 
time fince, and are copied from my note book. 

To arrive at any certain knowledge refpe&ing 
the manner by which marfhes can be fuppofed to 
affedt the atmofphere, we muft inveftigate- their 
compofition. 

They feem to confift of; 

ift. More or lefs water. 2dly. Different pro- 
portions of dead animal .• and vegetable matters. 
And 3dly. The earthy fubftances compofing the 
original foil. 

• Animals and vegetables, when they have fuf- 
fered death, a-re fubjeft to the laws which govern 
inanimate matters in general, and they are liable 
to the various changes produced by chemical mix- 
ture and the laws of chemical affinity : they are 
adted upon by the powerful agents of nature, and 
thus fuffer decompofition, and form new combina- 
tions, 

All 
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AH chemifts acknowledge the analyfis of animal 
and vegetable fubftances to be imperfect. Lavoi- 
iier has paid particular attention to the fubjeA. 
He performed numerous and accurate experiments 
to determine their compofition, and notices in a 
particular manner the refults they afford during 
their putrefaction. According to him, they eon- 
lift chiefly of hydrogen and oxygen, combined 
with carbon : thefe fubftances, he fays, are found 
in all vegetables, and none exift without them. 
Animal fubftances contain more hydrogen and 
azot than vegetables do, they alfo have carbon 
as a conftituent part of their compofition ; fomc 
of both claffes contain fulphur and phofphorus. 

The above are the principles which I fuppofe 
are liable to be a&ed upon, and thus produce the 
effe&s we are about to confider. 

Before we can underftand the changes to which 
the above fubftances are liable, we muft take into 
confideration, that our atmofphere is compofed 
of the azotic and oxygen gafes, and a fmall por- 
tion of carbonic acid gas : many view this laft as 
adventitious and by no means neceflary. 

Heat, moifture, the contact of atmofpheric 
air and reft we know are circumftances attendant 
on marftiy fituations during the unhealthy feafons, 

A priori, we might be induced to believe that 
the following phaenomena would take place, under 
the above circumftances, 

1. That hydrogen gas would be difengaged. 
2, That the oxygen combining with the carbon 
would form the carbonic acid gas. 3, That azot 
would unite with a portion of hydrogen and thus 
produce ammoniac ; whilft another portion of it 
would, during its combination with oxygen, form 
the nitric acid. And, 4, That when fulphur or 

O % phofphorua 
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phofphorus were prefent, they with hydrogen 
would form the fulphurated and phpfphorated 
hydrogen gafes, 

We fhall now endeavour to difcover whethei 
or not thefe elaftic fluids enter into the compo-i 
fition of the atraofphere of marihes. 

i • Hydrogen gas. Do<ftor Franklin has long 
fintt demonstrated the production of this elaftic 
fluid in marfhy fituationg. Ingephoufz and others 
frave confirmed the truth of his experiments and 
observations. 

My experiments convince me that it is pro* 
duced in a confiderable quantity, and that it may 
be eafily procured by agitating iftagnant waters 
Over marfhes. It is alfo evident that this gas is ii* 
a ftate of mixture with the carbonic acid gas. 

Although we are certain that a large quantity of 
hydrogen gas is difengaged from marfhy grounds, 
we tnuft. neverthelefs conclude that it bears bar 
an inconfiderable proportion to the atmofphere at 
large j for we find that the air immediately above* 
marfhes will not explode upon the approach of a 
Candle : indeed from its levity we might luppofe 
that it occupies the inferior ftrata of the atmo* 
fphere but for a fhort time, 

2. Carbonic acid gas. That this elaftic fluid 
enters largely into the compofition of the atmo- 
fphere of marfhes, is eafily proved by agitating i$ 
with lime water. 

3. Ammontacal gas; The production of this 
gas during putrefadtion, ia proved beyond doubt; 
therefore that it fliould exift in the sttmpfphere of 
marches feems at leaft probable, indeed many* 
have inferred confiderable effe&s frpxn its pre* 
fence, bitf as they did not detedt it by any teft 

with 
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* 
with which we are acquainted, their opinion is 

entirely hypothetical. 

The following are the refults of the means I 
employed to difcover whether ammoniacal gas b 
prefent in the atmafphere of inarflies. i. Na 
white clouds appeared, when muriatic acid gas wa» 
mixed with, air obtained by agitating ftagnan* 
waters. %. Slips of paper ftained yellow by tur- 
meric, were fufpended in a bottle containing mu^ 
and atmofpheric air, it remained unchanged % 
whereas thofe ftained with litmus received a red* 
dilh tinge. 3. 1 never could perceive the odour pe* 
culiar to this .alkali when I viiited marfhes. 

The above experiments caufed me to doubt th£ 
prefence of this elaftic fluid in the atmofphere of 
marfhes, I was confirmed in this opinion by tha 
following circumftances : ift. Ammoniac com* 
bines readily with water : it is impoflible to pro» 
cure ammoniacal gas over water; therefore we are* 
to fuppofc, that if this fluid is produced it \% im- 
mediately abforbed by the water of the marffe; 
sdly- Carbonic aqid gas is abundant 10 the atma- 
fphere of marfhes. By experiment, I ascertained 
that this acid and ammoniacal gas were very 
prone to unite, and form the carbonate of am* 
nioniac. The experiment was performed in a 
glafs tube over mercury : as foon as the two elaf* 
tic fluids came in contact, an abforption took 
place, and the bulk of them was confiderably di» 
mini (bed; at the fame time the fides of the tube 
were incrufted with a white matter, which pof-» 
fefied all the properties of the carbonate of am- 
moniac* If fuch are the phenomena of thefe ex-f 
periments, why will not fimilar effedts take place 
\n Riarihy fituations ?j 

4. Nitrijp 
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4* Nitric acid. The experiments and' obfcr- 
vations of Thouvenal and others have long fince 
demonstrated the production of this acid during 
putrefa<5tion. If it is formed in marfhy Situations,- 
its prefence cannot be proved in their atmofphere, 
and I am inclined to believe that it is immedi- 
ately abforbed by the neighbouring waters. 

5. Sulphurated and phofphorated hydrogen 
gafes. If thefe elaftic fluids confift of hydrogen 
gas, holding fulphur and phofphorus in Solution, 
it feems probable that they Should be generated 
during the putrefaction of fuch matters as con- 
tain them as constituent elements. Although 
Chaptal, in his Memoirs de Chimie, p. 141, ob- 
ferves, " Que la boue noire, degagde de tout 
iC vegetal, ne donnoit plus d'air inflammable 
* c mais r^pandoit une odeur de foie de foufre." 
Still he relates no experiment whereby he detect- 
ed its prefence in. the atmofphere of marlhes* Its 
ready abfoiption by water ; marfh air, when agi- 
tated with a folution of the acetite of lead, pro- 
ducing no change in it; fiiver not tarnifhing 
fooner in thefe than in other moift Situations ; and 
the air pofleffing no peculiar fmell ; are. all fadts 
which tend to convince me that it does not exift ; 
moreover, Kirwan fays, that hepatic gas, united 
with nitrous air, will ^epofit fulphur. I agitated 
marfh air and nitrous air together in a.glafs tube, 
and no fuch phenomenon was noticed. 

6. Azotic gas. If you burn candles. in the ab 
©f marShes until all the oxygen be abforbed, 
and then agitate the remaining air with lime- 
water fo as to abforb the carbonic acid, an elaftic 
fluid Still remains which poflefles the properties 
of azotic gas. 

7 th * 
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. 7th, and laftly. Oxygen. gas. A variety of 
fe&s prove that oxygen gas is a principal ingre- 
dient in the atmofphere of marfhes ; ift, candles 1 
burn therein with the fame luftre as in other fitu- 
ations. 2d. Animals breathe with equal eafe as 
in other places. 3d. Eudiometrical experiments 
prove that it forms as great a proportion here as 
in other atmofpheres which are reckoned more 
healthy. 

Auguft 4th and 5th, 1796. — July 8th and ioth; 
1798.1 — I collected air from over marfhy grounds 
to the fouth and north of Philadelphia ; when 
tried with the eudiometer, they always proved as 
pure as the air in my lodgings. Chaptal, in his 
Memoirs de Chimie, p. 141, afferts, that the air 
over the ponds, which border on the Mediter- 
ranean fea, (the neighbourhood of which is 
equally marfliy, if not more fo than the neck 
formed by*the junction of Schuylkill and the De- 
laware, as I convinced myfelf during my refi- 
dence at Montpellier in the years 1795 and 1 796,) 
was equally pure with that of Montpellier, tried 
the fame day. When I affert that the atmofphere 
of marfhes is equally pure with that of other fitu- 
ations, I mean that it contains as large a propor- 
tion of oxygen gas as fuch other atmofpheres do. 
I do not by any means intend to be underilood 
that it is free from foreign mixtures. 

I have acknowledged that putrefaction is going 
on in marfhy places, afid likewife admit that this 
procefs deftroys the purity of the atmofphere by 
abforbing its oxygen ; therefore it may feem dif- 
ficult to admit the abfolute purity of the air being 
equal here to that of other places. People being 
able to breathe with eafe over marfhy grounds, is 
fufficient proof that the oxygen gas there is ade- 
quate 



to4 Experiments and OtferttetUns 

quate to fuppOrt life. I fhall now attempt to ad- 
count for the purity of the air of marfhes as fol- 
lows. Sennebler has proved, by numerous ex- 
periments, that living vegetables, placed in an 
atmofphere of carbonic acid gas, or in water fa- 
tu rated with this air, expofed to the a&ion of 
the fun, thrive and grow very rapidly: during 
the experiments the carbonic acid is deftroyed, 
and oxygen gas is difengaged.. In addition to 
thefe experiments, Ingenhoufz has taught us that 
the aquatic plants, particularly fuch as grow in 
the neighbourhood of marfhes, poflefs the power 
above ftated to a furprifing degree ; fee Experi- 
ences fur les VegetAux, Tom. 2, p. 401. Thefe 
fadls, when properly confidered and connected 
with the remarks I made when fpeaking of the 
effefts of mud on the atmofphere, I think are 
Efficient to account for the pfoaenomeqon, which 
at firft feemed at leaft doubtful. 

The above view of this difficult fubjeft will 
perhaps, in feme meafure, alter our opinions fe- 
fpe&ing the utility of marfhes. Heretofore man- 
kind feem to have viewed their exiftence as nox- 
ious to them, and unnecellary to their happinefs. 
I confefs my former opinion refpe&ing them co- 
incided perfectly with that of the majority, but at 
prefent my ideas are very different : I confider 
them as very neceffary to keep the atmofphere in 
a proper degree of purity, for it is not only the 
impure atmofphere which kills animals, but the 
too pure alfo: and an ingenious philofopher has 
well obferved, that animals live too faft in atmo- 
fpheres over charged with oxygen gas. They ap- 
pear to me to have been infHtuted by the Author 
of Nature in order to operate againft the power* 
which vegetables- and other caufes poffefs of puri- 
fying 
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fying the atmofphere, fo that the oxygen may 
exift jn a proper proportion,, fit to fupportlani- 
mal life and combuftion. . I am of opinion^ that 
ere long marfhes will be looked upon by mankind 
as gifts from heaven, to prolong the life and hap- 
pinefs of the greatcfl: portion of the animal king- 
dom. Perhaps it was originally- intended that 
they ihould remain uninhabited, and that their 
only ufe ftiould be that of correcting the too pure 
atmofpheres* Although their immediate inhabi- 
tants fuffer difeafe from them, ftill but a fmall 
portion of the human race choofe marfhy Situa- 
tions for their relidence. 

After I had read the above before the Society, 
a friend, in converfation with me, objected to 
the operation of marfhes on the atmofphere being 
intended to prevent a fuperabundance of oxygen 
gas ; he obferved that this effect would be fully 
accomplifhed by the ordinary combuftion and 
the refpiration of .animals. Upon reflection, his 
objections gave rife to new confirmations of what 
lafferted ; I remarked to him, that very extenfive 
traCts of country were fufficiently warm without 
fires ; that in thefe places nature' gave uncommon 
powers to vegetable aCHon, but at the fame time 
ordained, that in t'hefe very fituations marfhe.s 
fhqiild be moft abundant. If we view moft 
fouthern countries, I believe the above faCts will 
be found to exift very generally. A further 
beautiful 4emonftrat;on of my propofition may be 
adduced from a well-known fadt, that when ve- 
getable life becomes paralized in the winter fea- 
fon, the operation of marfhes»is then unneceflary, 
and is likewife fufpended by the fame caufes, viz. 
froft, &c. 

. Vol. XVI. P XVII. 
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XVII. On a new fulminating ftfcrtury* 
By Edward Howard, Efq. F. R. S. 

WITH A PLATE. 

From the Transactions of the Royal 
Society of London. 

SECTION I. 

X HE mercurial preparations which fulminate, 
when mixed with fulphur, and gradually expofed' 
to a gentle heat, are well known to chemifts: 
they were difcovered, and have been fully de- 
fcribed, by Mr. Bayen # . 

MM. Brugnatelli and Van Mons have likewife 
produced fulminations by concuffiori, as well with 
nitrate of mercury and phofphorus as with phof- 
phorus and moft other nitrates -f\ Cinnabar like- 
wife is amongft the fubftances which, according 
to MM. Fourcroy and Vauquelin, detonate by 
concuffion with oxy muriate of potafti J. 

Mr. Ameilon had, according to Mr. Berthollet, 
obferved, that the precipitate, obtained from ni- 
trate of mercury, by oxalic acid, fufes with a 
hiffing noife §. 

SECTION 

* Opufcules Chimique de Bayen, Tom. I. p. 346, and. 
note in p. 344. 

f Annales de Chimie, Tom. XXVTI. p. 74 and 79, 

+ Ibid, Tom. XXI. p. 238; 

§ This fact has been mifreprofented in the introdu&ioa to* 
a work, intituled, " The chemical Principles of the metallic 
Arts, by W. Richardfon, Surgeon, F. A, S. Sc." page 37* 
The author, fpeaking of the acid of forrel, fays, €€ Klaproth, 
u of Berlin, precipitated a nitrous folution of mercury with 

•• acid 
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SECTION II. 

But mercury, and moft, if not all its oxides, 
may, by treatment with nitric acid and alcohol, 
be converted into a whitifh cryftallized powder, 
pofleffing all the inflammable properties of gun- 
powder, as well as many peculiar to itfelf. 

I was led to this difcovery by a late affertion, 
that hydrogen is the bafis of the muriatic acid ; 
it induced me to attempt to combine different 
fubftances with hydrogen and oxygen. With 
this view I mixed fuch fubftances with alcohol 
and nitric acid as I might (by predifpofing af- 
finity) favour as well as attract an acid combina- 
tiori of the hydrogen of the one, and the oxy- 
gen of the other. The pure red oxide of mercury 
appeared not unfit for this purpofe ; it was there- 
fore intermixed with alcohol, and upon both, ni- 
tric acid was affufed. The acid did not aft upon 
the alcohol fo immediately as when thefe fluids 

tt acid of wood forrel, neutralized with vegetable alkali. The 
" white precipitate, well wafted and dried, produced a ful- 
44 minating noife, not inferior to that of fulminating gold. 
" Acid of fugar, perfectly neutralized by vegetable alkali, 
" produced the fame precipitate, which, on expofure to" 
" heat exhibited the lame fulminating power." I mud 
confefs, I have not been able to produce any fuch fulmina- 
tian. Mr. Richardfon has moreover given this fuppofed dif- 
covery to Mr. Klaprdthj whereas Mr. Berthollet, when 
quoting the fad to which I fuppofe Mr. Richardfon intended 
to allude, obferves, " Qu'on avoii dejft donne le nom d'argent 
" fulminant au pr£cipite du nitrate d'argent par Y acide ox- 
" aliqne, dans lequel M. Klaproth avoit decouvert la proprietd 
u de fufer avec vivacite lorfquon l'expofe k la chaleur. M. 
" Ameilon avoit aufli, depuis longtems, fait connoltre que 
4k 1'acide oxalique communiquoit cette propriete au mercure, 
quoique moins fortmeut qu'il Targent 5 mais cet effet (he 
continues) eft fort eloigne de .celjuv. qu jpn de/igne par \p 
fulmindtion." Annales de Chimie, TgnR. I. p. 57. 

P 2 are 
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are alone mixed together, but firft gradually dif- 
folved the oxide: however, after fome minutes 
had elapfed, a fmell of ether was perceptihle, 
and a white denfe fmoke, much refembling that 
from the liquor fumans of Lib avius, was emitted 
with ebullition. The mixture then threw down a 
dark coloured precipitate, which by degrees be- 
came nearly white. This precipitate I feparated 
by filtration ; and, obferving it to be cryftallized 
in fmall acicular cryftals, of a faline tafte, and 
alfo finding a part of mercury volatilized in the 
white fumes, I muft acknowledge I was not alto- 
gether without hopes that muriatic acid had been 
formed, and united to the mercurial oxide ; I 
therefore, for obvious reafons, poured fulphuric 
acid upon the dried cryftalline mafs, when a 
violent effervefcence enfued, and, to my great 
aftonifhment, an cxplofion took place. The fin^- 
gularity of this explofion induced me to repeat 
the procefs feveral times; and finding that! al- 
ways obtained the fame kind of powder, I pre- 
pared a quantity of it, and was led to make the 
feries of experiments which I ihall have the ho- 
nour to relate in this paper, 

SECTION HI. 

I firft attempted to make the mercurial powder 
fulminate by concuflion ; and for that purpofe 
laid about a grain of it upon a cold anvil, and 
.ftruck it with a hammer, likewife cold : it de- 
tonated (lightly, not being, as I fuppofe, ftruck 
with a flat blow ; for, upon ufing three or four 
grains, a very ftunning difagreeable noifc wa$ 
produced, and the faces both of the hammer and 
the anvil were mucfi indented. 

Half 
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- Haifa grain, or a grain, if quite dry, is at 
much as ought to be ufed on fuch an occafion. 

The fliock of an ele<ftrical battery, fent through 
five or fix grains of the powder, produces a Very 
fimilar effedfc : it feems, indeed, that a ftrong 
ele&rical (hock generally adts on fulminating fub- 
ftances like the blow of a hammer. Meflrs. Four- 
croy and Vauquelin found this to be the cafe 
with all their mixtures of oxymuriate of potafh *. 

To afcertain at what temperature the mercurial 
powder explodes, two or three grains of it were 
floated on oil, in a capfule of leaf tin ; the bulb 
of a Fahrenheit's thermometer was made juft to 
touch the furfkce of the oil, which was then gra- 
dually heated till the powder exploded, as the 
mercury of the thermometer reached the 368th 
degree. 

SECTION IV. 

1 Defirous of comparing the ftrength of the 

mercurial compound with that of gunpowder, I 

made the following experiment in the prefence 

of my friend Mr. Abernethy. 

Finding that the powder could be fired by flint 

and fteel, without a difagreeable noife, a com* 

mon gunpowder proof, capable of containing 

eleven grains of fine gunpowder, was filled with it, 

and fired in the ufual way : the report was fharp f 

•but hot loud. The perfon who held the inftru- 

nient in his hand felt no recoil ; but the explo- 

fion laid; open the upper part of the barrel, nearly 

from the touch-hole to the muzzle, and ftruck 

Off the hand of the regifter, the furface of which 

was evenly indented, to the depth of 0,1 of an 

inch, as if it had received the impreffion of a 

punch. 

* . Annates de Cbimie, Tom. XXI. p. 339. 

TJie 
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. The inftrumegt ufed in this experiment "being 
familiarly known, it is therefore fcarcely nectU 
fary to defcribe it : fuffiec it to fay, that it was of 
brafs, mounted with a ipring-regifter, the move- 
able hand of which cloied up the muzfcle, to re- 
ceive and graduate the violence of the explofion. 
The barrel was half an inch in caliber, and nearly 
half an inch thick, except where a fpring of the 
lock impaired half its thicknefs. 

SECTION V. 

A gun, belonging to Mr. Keir, an ingenious 

artift of Camden-Town, was next charged with 
17 grains of the mercurial powder, and a leaded 
bullet. A block of wood was placed at about 
sight yards from the muzzle; to receive the ball, 
and the gun was fired by a fufe. No recoil 
feemed to have taken place, as the barrel was not 
moved from its pofition, although it was in no 
ways confined. The report was feeble : the but- 
let, Mr. Keir conceived, from the impreffion 
made upon the wood, had been proje&ed with 
about half the force it would have been by an or- 
dinary charge, or 68 grains, of the beft gua- 
powder. We therefore recharged the gun with 
34 grains of the mercurial powder ; and f as th* 
great ftrength of the piece removed any appre- 
henfion of danger, Mr. Keir fired it from hir 
Ihoulder, aiming at the fame block of wood. 
The report was like the firft in fe&ion four, 
iharp, but not louder than might have been ex- 
pe&ed from a charge of gunpowder. Fortunately 
jMr. Keir was not hurt, but the gun was burft ia 
an extraordinary manner. The breech was what 
Is called a patent one, of the beft forged iron, 
confiliing of a cbarabpr 0,4 of an inch thick all 
: i . round, 
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round, and 0,4 of an inch in caliber ; if was torn 
open and flawed in* many directions, and the gold 
touch-hole driven out. The barrel^ into which 
the breech was fcrewed, was 0*5 of an inch thick ; 
it was fplit by a iingle crack three inches long, 
but this did ihm: appear to rne to be the imme- 
diate effe<ft of the explofion. I think the fcrew* 
of the breech, being fuddenly. enlarged', a<fted as 
a wedge upon the barrel.' The ball mitfed the 
block of wood, and ftruck againft a wall, which 
had akeady been the receptacle of fo many bul- 
lets, that we could not fatisfy ourfelvea about the 
impreflion made by this laft. 

SECTION VI. 

As it was pretty plain that no gun: c&uld con- 
fine a quantity of the mercurial powder iufficient 
to projeft a- bullet, with a greater force than an 
ordinary charge of gtmpowder, I determined- tcp 
try- its comparative ftrength in another way. — I 
procured two blocks of wood, very nearly of the* 
Fame Hze and ftrength, and bored them with 
the fame inftrument to the fame depth. The one 
was charged with half an dunce of the heft 
Bartford gunpowder, and the other with half an 
ounce of the mercurial powder ; both were alike 
tturied> in fand, and fired by a train communi- 
cating with the powders by a fmall touch-hole. 
The block containing the gunpowder was limply 
fplit into three pieces : that charged with the* 
mercurial powder was burft in every direction > 
and the parts immediately contiguous to the-pow^ 
der were abfoltitely pounded, yet the whole hung* 
together, whereas the bloek- fplit by the gun-*- 
powder had its parts fairly feparated. The fand 
i unrounding the gunpowder waa undoubtedly moft 

difturbed t 
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difturbed: in fltdrt, the mercurial powder ap-: 
peared to have a&cd with the gteateft energy, but 
only within certain limits. 

SECTION VII. 

The effedb of the mercurial powder, in the laft 
experiments, made me believe that it might be 
confined, during its explofion, in the centre of a 
hollow glafs globe. Having therefore provided 
fuch a veffel, feven inches diameter, and nearly 
half an inch thick, mounted with brafs caps, and 
a ftop-cock (fee Plate V.) ; I placed ten grains 
of the mercurial powder on very thin paper, laid 
an iron wire, 149th of an inch thick, acrofs the 
paper,, through the midft of the powder, and, 
doling the paper, tied it fall at both extremities, 
with filk, to the wire. As the inclofed powder 
was now attached to the middle of the wire, each 
end of which was conne&ed with the brafs caps, 
the packet of powder became, by this difpofition, 
fixed in the centre of the globe. Such a charge 
of an eledtrical battery was then fent along the 
wire, as a preliminary experiment * had fhewn 
me would, by making the *}ire red hot, inflame 
the powder. The glafs globe withftood the ex- 
plofion, and of courfe retained whatever gaffes 
were generated; its interior was thinly coated, 
with quickfilver, in a very divided ftate. A bent 
glafs tube was now fcrewed to the ftop-cock of 
the brafs cap, which being introduced . under a 
glafs jar ftanding in the mercurial bath* the ftop- 
cock was opened. Three cubical inches of air 
rufhed out, and a fourth was fet at ' liberty when 
the apparatus was removed to the water tub. The. 
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txptofion being repeated, and the ait all received 
Over wa*er, the quantity did not vary. To avoid 
aft error from change of temperature, the 1 glafi 
£lobe was, both before and after the exploiion, 
imraerfcd in water of the fame temperature. It 
appears therefore, that the ten grains of powder 
produced four cubical inches only of air. 

To continue the comparifon between the mer- 
curial powder and gunpowder, 10 grains of the 
belt Dartford gunpowder were in a iimilar man- 
ner, fet fire 'to in the glafs globe : it remained en* 
tire. The whole of the powder did not explode, 
for fome compleat grains were to be obferved ad* 
hering to the interior furface of the glafs. Little 
need be foid of the nature of the gaffes generated 
during the combuftion of gunpowder : they muft 
have been, carbonic acid gas, fulphureous acid 
gas, nitrogen gas, and (according to LavoHier *) 
perhaps hydrogen gas. As to the quantity of 
thefe, it is obvious that it could not be afcertain- 
ed •, becaufe the two firft were, at leaft in part, 
fpeedily abforbed by the alkali of the nitre, left 
pure after the decompofition of its nitric acid. 

References to the Figures of the Glass # 
Globe, &c. (See Plate V.) 

A, a ball or globe of glafs, nearly, half an inch 
thick, and feven inches in diameter. It has two 
necks, on which are cemented the brafs caps 
B, C, each being perforated with a female fcrew, 
to receive the male ones D, E : through the for- 

* Sec Lavoifier, Traite Elementaire, p. 527. 
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tncr a fmall hole is drilled ; the Jatter is furnifhed 
with a perforated ftud or flunk G, By means of 
a leather collar H, the neck C can be air-tightly 
clofed. When a portion of the powder is to bq 
exploded, it muft be placed on a piece of paper, 
and a fmall wire laid acrofs the paper, through 
the midft of the powder : the paper being theij 
clofed, is to be tied at each end to the wire, with 
a filken thread, as fhewu at I. One end of thit 
wire is to be fattened to the end of the fhank G, 
and the fcrew D inferted to half its length into 
the brafs cap B \ the other end of the wire a, by 
means of the needle K, is to be drawn through 
the hole F. The fcrew E being now fixed in its 
place, and the wire drawn tight, is to be fecured 
by pulhing the irregular wooden plug L into the 
aperture of the fcrew D, taking care to leave a 
paflage for the air. The ftop-cock M, the fee-, 
tion of which is at N, is now; to be fcrewed on 
the part D, which is made air-tight by the lea- 
ther collar b. The glafs tube O is bent, that it 
may more conveniently be introduced under the 
receiver of a pneumatic apparatus. P, fhews the 
manner of connecting the glafs tube with the 
ftop-cocjs:. 
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StVlli Memoir on the Preparation of Sugar of 
Lead, or the Acttite of Lead. By Citizen Mktr 
chais, Member of the Lyceum of Arts ± &c. 

Read before the S octet e Academique des Sciences • % 

oUGAR of lead-, Or as it is more appropriately 
termed by Chemifts, the acetite of lead, is a 
fait neceflary in various arts. It is chiefly ufed 
in dyeing* and aim oft the whole of what is con^ 
fumed of it in France is imported from abrdadi . 
Are we then to conclude that foreign nations are 
better chemifts than we ? They have long pof* 
fefled abundance of manufactories of chemical 
products, whilft we have had none till within 
thefe thirty or forty years, or at leaft, they were 
in fo languishing a ftate$ and fo little productive, 
that they feemed to exift only in order to prove 
that France wis not fit for this branch of induf- 
try ; they were not even entitled to the appella- 
tion of manufactories of chemical produdts, as 
they Confined themfelves to the preparation of 
but a very few of thofe produdts ; whilft in Eng- 
land, in Holland, and in Germany* there were a 
confiderable number truly defcrving of this name* 
The French chemifts are, however, exempt from 
blame; this, a fadfc will -prove better than argu- 
mentation. Formerly the Dutch almoft exclu- 
sively furnifhed us with corrofivefublimate: their 
procefs had acquired a reputation of fuperiority, 
which time and the real beauty of the fait made 
it be believed^ was impdfiible to be equalled ; 
befides which, the careful exclufion of ftrangers 
from th« manufactories, induced the opinion that 
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there were great difficulties to be furmounted; 
End^ nevertheless, the myftery of the iupertorky 
of the Dutch, confifted in their having become 
the monopolizers of all the mercury obtained 
from the mines of the Palatinate ; thus, putting a 
price upon the re-felling of it, fufficiently high 
to prevent* aH competition with thofe of their 
manufactories in which this metal was ufed, they 
furnifhed them with it u as cheap a rate as poffi- 
ble. As to their chemical fuperiority, it conlifted 
in having read Lemery, this Father of the French 
Chemiftry, ivho wrote at Paris 100 yean ago, 
and in implicitly following rhe procefs which 
he has defcribed : hence all the multiplied pre- 
cautions which they ufed in order to conceal the 
fource from whence they derived their wealth. 
Time has revealed this anecdote, which is too 
little known, and which I thought it my duty to 
report, a3 it proves with what injuftice the French 
have frequently fuffered themfdves to be treated. 
• I do not wander from my iiibje<&, in offer- 
ing thefe refle&ions, previous to giving an ac- 
count of my experiments on the preparation of 
fugar of lead. For a long time the Dutch have 
enjoyed a juftly- acquired repution for the price 
and the beauty of this fait: France, however, 
poffefles both lead and vinegar, the latter fhe 
jeven poffefles in abundance, and may poflefs it 
in ftill greater abundance ; with thefe circum- 
•ftances in her favour, whence proceeds this de- 
cided fuperiority in favour of the foreign country? 
This is the queftion which I wifhed to refolve. 

1 fhould have commenced by examining what 
was the ftate of our knowledge with refped to 
'this manufacture : the authors who have treated 
of it, are very few in number, betides which, 

■ . they 
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th*y appear to have copied one another* Ele- 
mentary treatifes of chemiftry cannot be expe&ed 
to enter into the detail of manufa&ures ; their 
filence upon the fubjeft is therefore exempt from 
blame. The works relative to the arts reduce 
themfelvea to thofe of the Aeademie des Sciences, 
to the Di&ionary of Chemiftry in the Encyclopedic 
'Metbodiqm, and the Dictionary of Arts and Ma- 
nufactures in the fame Encyclopedia ; the other 
authors either repeat them, or have ufed them as 
their fources of information ; fo that, except in 
thofe that I have named, nothing new or certaiA 
is to fee met with ; it is what they are defe&ive 
in, which I wifh to fupply. 

Machy, the only French author who has 
given circunvftantial details concerning this manu- 
la&trae, has reprefented it as being fo difficult in 
the execution, that its fuccefs cannot always be cer- 
tain. Thofe who have written fince this author, 
have either added nothing to our knowledge, or 
have at leaft not been able to determine what wa$ 
•good in the antient procefles, and what might be 
proper to be added to them ; neither have they 
pointed out the grounds of the fuperiority of one 
procefe over the other, as they were unable t© 
determine the theory of the operation in a clear 
manner, the evidence of which was fupported by 
'fe&s. Bafil Valentin, and Ifaac the Hollander, 
^who are mentioned as the firft who gave an ac- 
count of the a&ion of vinegar upon lead, and the 
-fait thereby produced, required for that purpofe 
much lefs fcience, and were obliged to make 
♦much fewer experiments than were afterwards re- 
quired, in order to afcertain the ufcs of this fak 
in the arts, and efpecially in that of dyeing, in 
which it is of fo great importance. At that time, 

i& 
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in order to make chemichal difcoveries, it wit 
fufficient to place fubftances in contact, and fe* 
•whether they exerted any operation upon each 
other* From thence to the knowledge of 
the theory of this a&ion* the road was much 
longer than that which had led to the firft obfer* 
vation ; thus almoft all the explanations which 
Chemiftry gave of her operations, prior to the 
iiifcoveries of the immortal Lavoifier, have rather 
retarded than accelerated the progrefs of the 
fcience. Every found theory points out the route 
we are to take in a certain manner, but when the 
theory itfelf is erroneous, it leads us aftray, and 
the arts receive no improvement. Local circum* , 
stances may render the error lef* perceptible, or 
caufe it to difappear ; but, when we do not weU 
know what we are doing, which is almoft as bad 
as not knowing it at all, we can never re<Stify our 
courfe, nor know whether or not it be the beft 
which we could take, if perchance that fhould 
happen. What I have to fay concerning the 
preparation of the fugar of lead is evident, is 
known, and yet it has never been faid before, for 
the operation has remained obfeure, uncertain, 
little productive in France, whilft other nations 
know how to derive profit from it: this is what 
muft have happened, as the fadls will prove* 

It had been discovered that diftilled vinegar 
was lefs concentrated than the fame vinegar not 
diftilled; becaufe, in diftillation more water 
raifes itfelf than acid, the lattet* concentrating it- 
felf in the alembic; but this portion cannot be 
employed, as it is only after having been diftilled, 
that it becomes proper for preparing the acetite 
of lead. My firft idea was, to combine the 
**>xy4 of lead . with vinegar not diftilled, but, 

however, 
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liowever, without any colour, as I attributed to 
its extractive part, the impoflibility of obtaining 
& cryftalifable produ6t from the direft combina- 
tion of the oxyd and the acid. The preparation 
known in Pharmacy by the name of Extract t>f 
Lead, yields no cryftals on condenfation, but 
merely the appearance of an extract, fuch as is 
obtained from vegetables. I believed that I had 
found, in the oxygenated muriatic acid gas, a 
means of deftroying the colouring matter of the 
vinegar. It was white wine vinegar that I ufed. 

m 

Experiment i. The apparatus which I employed 
is a known one ; it is that which chemifts ufe for 
obtaining the muriatic acid gas, fufpended in 
water ; inftead of water I had put vinegar into it : 
this loft its colour, and became very white. I 
ought to remark that it no longer retained its pe- 
culiar odour ; neither had it that of oxygenated 
muriatic acid i but it had acquired one peculiar 
to this combination, which no author has hithcirtp 
treated of. Into 18 ounces, 5 drachms, 60 grains 
of this liquor ; I put 3 ounces [of the white oxyd 
of lead; of this there was a little that was not 
diflblved, and a fmall part precipitated in a pul- 
verulent form; this was muriate of lead. The 
liquor poured off, fubje&ed to a very flow eva^ 
^ration, and cooled in its fand bath, prefented 
nothing to the eye but a brown extract, having 
"the fmell of mucous-faccharine matter when be*- 
ginning to burn, but no appearance of cryftals 
was obferved in it, after it had been kept cool for 
eight hours. I gently ftirred it, inclining the vef- 
felat the fame tfaie, in order to examine whether 
♦here might not be fome cryftals at the bottom ; 
immediately the liquid was converted into a fplid,' 

and 
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and J bad nothing more than a faltne mafs, irre- 
gularly cryftalized and very brown. This wa$ 
acetite of lead ; but it ought to hare been the 
acetite of commerce, with refpe6t to the white* 
nefs and regularity of the cryftals; it was only the 
chemift who could difcover in it the principles of 
the acetite of lead. 

Experiment a. I endeavoured to bleach the vine- 
gar, if I may be allowed the exprcflion, by the 
admixture of oxygenated muriatic acid difiblved 
in water; the vinegar was deprived of its colour* 
but the ftate in which I found it was precifely the 
fame as in the firft experiment; I therefore judged 
it fuperfluous to employ it for diflblving the white 
oxyd of lead, as I cou 1 1 forefee the refult from 
the former experiment. 

Experiment 3. Chemifts having frequently em* 
ployed the fulphurous acid for depriving vegeta* 
pie fubftances of their colour, I difpofed the ap* 
paratus ufed in experiment 1, and diftillcd the 
Sulphuric acid upon a combuftible fubftance 
(it was on ftraw) ; a confiderable difengagement 
of fulphurous acid took place; the vinegar be* 
came turbid, a very light precipitate was formed 3 
but the colouring matter was not attacked : I 
therefore judged it ufelefs to treat the white oxyd 
of lead with this acid. 

Experiment 4. I thought I ought to try, for the 
fake of comparifon, the folution of the white 
oxyd of lead in ftrong red vinegar. A pound of 
this acid was able to diflblve an ounce, and fome 
particles remained in the form of a brown powder. 
I tried in vain every expedient I could . devifc, in 
order to make this folution cryftalize. I had only 
a blackiih-brown extra£V, of the confidence of 
honey, but which exhibited no appearance of 

cryftals* 
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trials, diftilled vinegar poured upon it very 
ealily effected its complete folution ; the folution 
was brown, and ferved me for fome experiments 
foriegn from the fubjedt of this memoir. 

The experiments which I have juft related had 
taught me that if the colouring matter was an im- 
pediment to the cryftalization, one ought not to at- 
tribute to it done the more or lefs red appearance 
of the cryftals of acetite of lead. 

Experiment 5. I put feveral pounds of the fame 
vinegar into a diftilling apparatus of glafs. I di- 
vided the whole into four portions in the following 
order : \ + i + f , fo that there remained only -£ 
in the diftillatory veflel : the three firft produces 
prefented fto apparent diversity to the eye ; they 
were equally limpid and colourlefs ; the fourth 
was very high coloured, very acid, and when 
cooled depofited cryftals of tartarite of potafh. 

Experiment 6. Eight ounces of the firft fourth 
were combined with 6 drachms 44 grains of white 
oxyd of lead*; the folution took place under a, 
continued effervefcenee ; the pieces of oxyd did 
not aflum'e a brown colour, as in experiments 1 
and 4; the fait which I obtained was beautiful, 
Very white and brilliant; I had 5 ounces 36 grains 
of it; the mother-water was fomewhat. coloured, 
and yielded 70 grains of a reddifh fait. The por- 
tions of the vinegar, No. 2 and 3, on being fub- 
jedled to the fame operation, yielded a fait much 
inferior to that of No. 1, efpecially No. 3 ; the 
mother-writer was in larger quantity and more 
coloured, as were alfo the cryftals which were 
more irregular. The confederation of thefe three 

* To the quintal of vinegar, 10 lib. 5 bz. 2 dr. 16 grs.of 
o&yd, a little more tl^aa one- tenth. • 
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ia&s gave me reafon to conclude, that the oil, 
which exifts in confiderable quantity in vinegar* 
was the real caufe of the difficulty which had 
been been found in obtaining the acetite of lead, 
Machy was not aware of this difficulty, though 
he was in the way to difcover it; he relates that 
the manufacturers of Grenoble pour feveral ounces 
of alcohol into each of the veflels in which the 
cryftalization is performed. What I have juft 
faid may ferve to demonftratc the utility of this 
.precaution. Alcohol has a decided affinity on the 
one band with the acetite of lead, and on the 
other with the oil furnifhed by the vinegar; it 
will therefore diflblve in preference the oily and 
red ftyftals, or even the oily part, fo that what 
remains in the Meflel will be more beautiful, and 
freed from that fubftance which impaired its 
whitenefs. . Machy, and thofe who have repeated 
it after him, are wrong, in aflerting that the ma- 
nufacturers ufe this alcohol in order to preveat 
evaporation from taking place, during the cryfta- 
lization of the fait : its diredt objeft is to free it 
from that fubftance which would impair its white- 
nefs. In order to demonftrate this theory with 
the moft convincing evidence, it was neceflary to 
take acetous acid that contained no oil, confe- 
quently not that which is obtained from wine ; I 
therefore procured vinegar prepared from cyder. 

Experiment 7. I diftilled it in glafs veffels, and 
twice flopped the diftillation, in order to fuffer 
the fait, which the liquor might contain, to cry- 
ftalize ; but not having perceived any cryftaliza- 
tion, I continued it to exficcation ; a fmall quan- 
tity of extractive matter remained, which could 
be re-diffolved by water. I diflblved the white 
oxyd of lead in the diftilled acid ; the liquid re- 
mained 
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mained white and tranfparent, it cryftalized com- 
pletely, without any cbtoured mother-water, and 
the laft cryftals were no lefs beautiful than the 
firft. Succefs, fo complete and conformable to 
theory, proved to me, that the real fuperiority bf 
the Dutch confifts in their employing in the 
qianufa&ure fcf this fait vinegar exempt from 
•oily particles, fuch as are the vinegars prepared 
from grain. It is known that they manufa&ure 
thefe vinegars of very fuperior quality, and that 
they very carefully keep fecret the details of this 
operation. I have been informed upon good au- 
thority, that at the time when the Dutch territory 
was covered by our troops, and when the influ- 
ence of France, in that country, was at its gffcateft 
height, it; was never poffible to penetrate into 
thefe manufactories of vinegar, many of which 
even ceafed for the time to work. The beauti- 
ful appearance of the fugar of lead which they 
fell us, depends therefore upon local circum- 
ftances % they naturally would employ the acid 
which they manufa&ure themfelves, in prefer- 
ence to that for which they would have been 
obliged to procure the materials from abroad, as 
their foil produces no wine : our country, on the 
other hand, knows in general of no other vinegar 
than that produced from wine, which confequently 
has been employed, and all thefe inconveniences 
have refulted with which its ufe is naturally at- 
tended. It may perhaps be obje&ed to me, that 
it is faid in the works that have been quoted, that 
the Dutch come to buy up the hulks of grapes in 
the Artois and Bordelois territories ; myfterious as 
they are in whatever they undertake, if the Dutch 
pretend that the ufe for which thefe hulks, are 
deftined is the manufacture of fug^r of lead, I 
. ' R a • ihwM 
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the beft indigo. • It is termed indigo-franc , indigo* 
/era anil. It is indigenous in America ; and is 
cultivated with fuccefs in the Southern parts of 
this country, and in the Antilles. In thefe iflands 
is found a variety of the beft*fpecies of indigo, 
which grows to twice the height of the indigo- 
franc. It is termed the wild indigo-plant or 
mar on. 

It is to be remarked, that in the French colo- 
nies in the Antilles, where fine indigo is prepared, 
the feed of the indigo-franc is purpofely mixed 
with that of the indigo-maron, in order to obtain 
a more considerable and better produft. The 
purpofes for which this mixture is made, as well 
as all the operations belonging to the cultivation 
of the indigo-plant, are related in a detailed me- 
moir that has been laid before the Lyceum of 
Arts. • For the prefent we ihall confine bjurfelves 
to giving an account of an effential improvement 
in the preparation of indigo. 

It will undoubtedly be heard with aftoniflunejit, 
that though indigo has been manufactured during 
the fpace of nearly a. century, its preparation ftill 
confifts in fuch imperfect approximations, that, 
^ven with the beft manufacturer, generally ten, 
fifteen, and even to the number of twenty-five 
tubs fail, out of a hundred which he undertakes. 
Sometimes even, either owing to want of expe- 
rience or the contrarieties of temperature, a much 
-larger, number of tub? fail, and ruin the pro- 
prietor, who reckons upon large profits ' r hence 
jn part arifes the high price of indigo. 

But fhould the proprietor of indigo-plants be 
fecured, by means of a certain procefi, againft 
the clanger of lofing the fruits of his expence and 
labour, he would then bp able to fell bis indigo 

at 
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at a cheaper rate. This would be a grei^t advan- 
tage to the arts and manufactures, and confe- 
quently to the commerce of France, 

This great advantage France will at fome future 
period be able to enjoy, and £he will owe it to the 
labours and intelligence of one of the colonial 
proprietors of St. Domingo, who is at prefent in 
France, and one of the free afibciates of the 
Lyceum of Arts, I mean citizen Nazon. Judi- 
cious obfervations and a long courfe of experi- 
ence have convinced him that it is poffible to 
enfure the fucccfs of all the tubs of indigo. 

In order to obtain this colouring fubftance, the 
indigo-plant is cut when it has arrived at its ma- 
turity. The whole is. put to macerate in a bafin 
of brick-work, which is termed the tub (cuvej. 
Its dimenfions are generally twelve feet. 

To bring the maceration to its ultimate point, 
requires from fifteen to thirty and even thirty-fix 
hours, more or lefs, according to the temperature 
of the atmofphere at the time when the operation 
is performed ; it is alfo neceffary to take into con- 
fideration the quality of the indigo-plant, the 
nature of the foil that has produced it, and that 
of the water in which it is immerfed. 

The firft indication from which it is judged 
that the maceration begins to approach its ulti- 
mate point, is the finking of the fcum, which 
elevates itfelf in the fpace of about half a foot, . 
which has been left empty in the tub, including 
the plants. When this fcum has become a kind 
of cruft of a copper-blue colour, the moment is 
concluded to be near at hand, at which the plants 
will be fufiiciently macerated. However this in- 
dication is inefficient and often even fallacious. 
There is another upon which greater reliance is 

placed: 
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placed : it confifts in drawing off a fmalt qttart^ 
tity of the water by rn6ans of a cock placed at 
the lower part of the tub. It is received into a 
filver cup, and it is obferved whether the fecula 
tends to precipitate itfelf to the bottom of th£ 
cup : when this is the cafe, it is concluded that 
the plants have attained that degree of macera- 
tion which is requifite for obtaining the indigo 
from them. 

Such was the proCefs moft generally pra<ftifed \ 
but it roo often gave rife to error. To avoid this 
we have a fure means, which confifts in accu* 
rately obferving the water contained in the cup : 
five or fix minutes after it has been poured into 
it, it forms round the fides of the cup a ring of 
edge of fecula, which at firft is of a green colour 
and afterwards becomes blue. As long as the* 
maceration has not yet been carried to the proper 
pitch, this ring detaches itfelf with difficulty from 
the fides of the cup. But at laft it is feen to pre* 
cipitate and concentrate itfelf at the bottom of th* 
veffel, always towards the centre, under the wa- 
ter, which has become limpid, though with a 
yellowifli tinge. 

When thefe appearances are obferved, they in- 
fallibly -indicate the fuccefs of this firft operation. 
The water is then drawn off into a fecond balm or 
tub, placed beneath the firft. This fecond tub 
is termed batterie, as its ufe is for beating the wa± 
ter ftill charged with the fecula. In order that it 
may feparate quickly, it is agitated. This opera- 
tion is performed either by the labour of the hands, 
or by means of a mill. It is of effential confe*- 
quence not to agitate it for too great a length of 
time : exceflive agitation mixes anew the fecula 
with the water, from which it does not feparate 

any 
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any more, and the tub fails. Inftead of indigo, 
we obtain nothing but muddy water. 

This latter inconvenience may eafily be obvi- 
ated by a little attention. When we have dif- 
covered that the fecula is fufficiently united, we 
draw off the water from the batterie into a third. 
and fmaller bafin, which is termed the di ah lot in. 
We then find the bottom of the batterie cohered 
with a very liquid blue pafte ; this is received into 
bags of coarfe linen cloth, of the form of invert- 
ed cones, which fuffer the watery part to run off. 
Thefe bags are afterwards emptied of their con- 
tents upon tables in the drying rooms, where this 
blue pafte is kneaded, and after it has acquired a 
denfer confiftence, it is fprcad out and cut into 
(mall fquares, in order that it may dry the fooner. 
The manufacture of the indigo is now completed*, 
and it is fopn after fufficiently dry to be introduced 
into commerce. 

I omit the .details contained in a longer me- 
moir, of which I confine myfelf to giving an ex- 
trait. What was of importance to be made 
known, is that there exifts a certain proeefs, by 
following which one may be fecure againft failure 
in the manufacture of indigo. 

Experience has ftiewn that this proeefs has never 
failed of complete fuccefs ; of this, more than fif* 
teen-hundred tubs of indigo manufa<5tured in dif* 
ferent parts of St. Domingo, have furnifhed the 
proofs* 
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XX. Obfervatiom on Clarification* 
By Citizen Parmentier. 

FROM THE JNNALES DEV&IMIE. 

1HE term clarification is generally applied in 
pharmacy to an operation, by means of which 
liquids are freed from the foreign fubftances that 
•impair their transparency. 

This operation, iimple as it may appear to be, 
neverthelefs merits particular attention ; efpccially 
•when we confider the . advantages which are ob- 
tained from it in the chemical and pharmaceutical 
arts. I therefore thought it might be ufeful to 
communicate fome general obfer rations on clarifi- 
cation. 

It is not my intention, in this place, to difcufs 
the different methods employed for the procefs of 
clarification, nor to enumerate in detail the re- 
fpe&ive effe&s which they produce upon the dif- 
ferent fubftances to which they are applied ; but 
I lhall content myfelf with pointing out the prin- 
cipal phasnomena that are obferved in operations 
of this kind. 

The end propofed, when we wifh to clarify a 
fluid, is to free it from fubftances, which, with- 
out being diflblved, remain' fufpended in it, and 
impair it& tranfparency and . limpidity ; but thefe 
fubftances are Separated fometimes by fubfiding or 
filtration ; fometimes by the action of the air, of 
heat, of light, of motion, and of fermentation ; 
fometimes finally, by the aid of agents, which, 
in uniting the particles difperfed in the liquid 
which we wiih to clarify, often change their nature, 

and 
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and no longer permit them to remain in the ftate ill 
which they were before. We fhall commence ait 
inquiry with confidering fpootaneous clarification. 
This never takes place, unlefs when the particles, 
that are to be feparated, have a fpecific gravity 
decidedly inferior or fuperior to that of the fluid 
in which they are fufpended ; they can then unite 
cither at the lower part of the fluid or at its fur- 
face, and there form a mafs which may very 
eafily be removed, if the feparation has been 
complete ; the fluid then pofleffes all the tranfpa- 
rency that can be defired, and which the moft 
accurate filtration Cannot augment. 

This mode of clarification is fometimes fubject 
to feveral inconveniences, the chief of which 
are, that it requires a confiderable length of time 
to effedtuate it, and that, during this interval, it 
contributes to favour the formation of new pro- 
du6ts, which, changing the compofitiion of the 
fluid that was to be clarified, do not leave it the 
fame as it was previous to its clarification, inde- 
pendent of the fubftances that impaired its tran- 
sparency. We find a very ftriking example of 
what happens in this cafe, when we confider the 
circumftarices with which the fpontaneous clarifi- 
cation of the juices of plants or fruits is attended. 
Thefe juices, when frelh expretfed, are always: 
turbid ; they ne vert helefs become clear by imper- 
ceptible degrees ; but then their nature is no 
longer altogether the fame as* it was before; for 
they contain ptodadts which would not have been? 
found in them if' they had -been clarified imme-* 
diately after -havifig' beeiv expreffed, Hence it 
alfo proceed^ that the jxiices of the lemon, th# 
goofeberry, the Seville •orange, i:|cc*s when &x£ 
imined before or after their fpontaneous clarifica- 

S 2 tiM 



4 yi GbfewatUms on Clm/kothn. 

tion, are fo widely different with refpe&'to their 
tafte, fmell, colour, and economical properties. 
. In general, we may eftablifh it as a conftant 
fulfc, that all the liquids fufceptible of fermentation 
are thofe in which fpontaneous fermentation pro* 
duces the effe&s of which we have juft been treat- 
ing ; whilft thefe effe<fts do not take place in thofe 
which are litde or not at all fufceptible of fermen- 
tation, and the tranfpare&cy of which is impaired 
merely by particles which are incapable of exert- 
ing any operation upon the conftitueat parts of 
thefe liquids. 

Thus, for example, water, alcohol, ether, oil, 
&e. when deprived of their perfeft transparency, 
may eafily acquire it again by fpontaneous clarw 
fkation, without thejmalleft change taking place 
in the compofition of thefe fluids; far, if we 
examine them after they have been clarified, we 
ihall find them fimilar to others that have not been 
&bje<5ted to the procefe of clarification* 
. The fecond procefs for clarifying fluids con* 
fifts in filtering them; but: this operation can 
iicver be performed without the aid of interme- 
diate fubftanees, the vejry minute pores of which 
fuffer only the fluid to pa& through them, but 
intercept the paflTage of all the particles that were 
merely fufpended in it. 

An . infinite variety of fubftances are ufed M 
inftruments of filtration : paper, woollen, linen 
and cotton cloth, cardod cotton, fpoage* fend* 
earths, pounded gkfs, charcoal, porous fowea, 
&c. all thefe fubfta©Ce$ may bfc irfefuUf eooploy ed 
fo this operation; iwt their nature and pirity 
eught to be examined, efpetially when we have 
to filter faline iubftanccs. 

•i It 
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* It is the bufineft of the chemical and pharma- 
ceutical operator to choofe, amongft the different 
kinds of filters, that which, whilft it is the beft 
adapted for effe&ing the clarification of the fluids, 
is at the fame time incapable of producing any 
change in its conftituent principles. Now this 
choice is to be determined by the knowledge 
which we have of the nature of the fluid, and 
of the fpecies of filter which it may be proper to 
employ. 

. If it be an aqueous, vinous, fpirituous, or oily 
liquid, paper may be employed without any in* 
convenience, provided it be of a good quality* 
This laft condition is to be ftriftly attended to, 

otherwife the produ6t of the filtration will often 
be defective. 

Paper is known to be a kind of web, formed of 
vegetable fibres, that have undergone various 
preparations. The particles of thefe fibres are in* 
termingted in fuch a manner * as to leave between 
them pores, the tenuity of which is always pro* 
portionate to the ftate in which the pafte was at 
the moment when it was converted into paper. 
If this tenuity be confiderable, the pores are foon 
obftru&ed. by the fediment which is depofited by 
the liquid we wifh to filter ; the filtration then 
ceafes to take place. When, on the contrary, 
the pores are very wide, the filtration is effe&ed 
rapidly, but always in an imperfeft manner ; for, 
whilft the liquid pafles through the filter, it carries 
with it the more mtaute particles that were fuf- 
pended in it, and only the grofler ones remain 
upon the furface of the filter. 

The g*ea£ an, therefore, is to choofe paper, 
the pose* pf which have precifely the fize requifite 

far 
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for admitting only the fluid that is to be filtered, 
but none of the particles that impair its tranfpa- 
rency. 

We meet with two forts of paper in commerce, 
which nearly produce this effedt, and, though 
they are not always fo perfect as might be defired, 
they are thofe which have hitherto been preferred. 
The one, which is femi white, bears the peculiar 
appellation of papier Jcfeph ; the other is a kind 
of grey paper, but not fo coarfe as that which is 
ufed for wrapping different cheap articles of mer- 
chandize : both of them are manufactured with- 
out fize. 

The whitenefs of the papier Jofeph fhews that 
it has been manufactured with a purer pafte than 
that which has ferved for the manu failure of the, 
grey paper ; the liquids that have been filtered 
through it are always tranfparent ; but it has the 
inconvenience of tearing very readily, and its 
pores are foon obftru<3ed, fo that the filtration 
goes on but (lowly. 

The grey paper can ferve for a greater length 
of time to furnifh alfo clear liquids ; but, as the 
pafte with which it has been manufactured has not 
been fo well purified as that of the papier Jofepb, 
it always communicates to the liquids a difagree- 
able tafte, which proceeds from the folution of 
the foreign fubftances contained in this paper. 
This is alio the reafon why certain fluids, fuch as 
whey, wine, fpirituous compounds, and other 
potable liquids, that have been filtered through' 
grey paper, have always a fmell and tafte, which 
are eafily recognifed by experienced organs.' 
Hence it proceeds, that, amongft'thefe liquids,, 
fome are more fufceptible 'of fpoilirrg than wberf 
they have been filtered through the papier Jofepb. 

The 
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The nature of the paper demands our attention 
moft of all when we have to filter faline folu- 
tions. If we have employed grey paper* it often 
happens, that a part of its fubftance is diifolved 
.by their a&ion, fo that the filtered liquid is ncjt 
fo pure as we fhould wifh to have it. This in- 
convenience, which is not equally perceptible 
when we ufe the. papier Jofeph in preference, may 
be^ftill more diminilhed by the precaution of J not 
employing filters till after they have previoufly 
been wafhed feveral times with boiling water. A 
careful preparer of medicines ought always to 
keep a ftore of filters wafhed in this manner, in 
order that he may be able to ufe them as occaiioa* 
requires. jfoffe> a man of diftinguifhed merit in 
phannacy, to whom we are indebted for many 
important obfervations, has found their advan- 
tages in a variety of circumftances. He has re- 
marked,, am ongft others, that whey, clarified and 
filtered through papier raijin, could be kept in 
good prefervation for move than a fortnight, 
when filtered every day ; which was not the cafe 
with the ordinary grey paper, though previoufly 
waflied. 

By a diametrically oppofite effe&, different, ve- 
getable juices h^ve been kept tranfparent and in 
good prefervation, without paffing into the acid 
ftate, by filtering them every day through grey 
paper: it has only been obferved, that their 
colour became more intenfe during the firft days, 
and that they afterwards gradually became colour- 
lefs. 

But if the nature of filters demands our confi- 
deration, their form and pofition are no lefs de^ 
ferving of our attention. In order that a filter of 
paper may produce its full effedt, it is neeqflliry 

that 
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that it fliould not adhere at all points to the Tub- 
ftance which Supports it; otherwife the filtration 
would foon be interrupted. This inconvenience 
is avoided by folding it different ways; but as 
thefe folds ioon become deranged, lome prefer 
placing ft raw, or glafs tubes, between the filter 
and the iupport. I confels that this latter expe- 
dient has not always fucceeded with me, and 
that I have moftly remarked, that the folds made 
in the filters produced as much effe& as the'ftraw 
and tubes. In Germany, they ufe, for this pur- 
pofe, funnels grooved on their inner furface. 

A period arrives, at which, whatever pre- 
cautions may have been taken, the filtration 
grows languid, and at length is entirely fuf- 
pended ; this circumftance takes place, when 
the pores of the paper are obftru&ed in fuch a 
manner as no longer to afford a paffage to the 
fluid. Sometimes we may prolong the filtration, 
by giving a flight circular motion to the funnel ; 
but this effedfc is of fhort duration, and nothing 
more is left for us to do than to change the filter. It 
appears that no means has hitherto been difcovered 
for remedying this inconvenience, to which all 
kinds of filters are liable. 

It has been already obferved, that filter* of 
woollen cloth, linen, and carded cotton, are alfo 
in ufe •, thofe of woollen cloth were formerly very 
much in ufe ; they are even the firft that were 
employed; they were made in the form of a 
cone, the bafe of which was kept open by means 
of a ring, which was afterwards fattened to a 
frame with firings. This fpecies of filter was 
termed the bag of Hippocrates ; it is ftill ufcd for 
filtering fpirrtuous compounds. As it may be 
made very capacious it k able to receive a large 

quantity 
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quantity of liquid at once, but it pafies through* 
very flowly ; often even it is neceflary to wait for 
a long time before the liquid paflfes through clear, 
on which account one ought never to have recourfe 
to it, unlefs when others cannot be procured. 

However, when fyrups are to be filtered, 
woollen cloth is ufed; but then, inftead of giving 
it the form of a bag, the cloth is merely fixed 
upon a fquare frame, to which it is attached at its 
four corners by means of pegs. The boiling fyrup 
is poured upon the middle of it, which almoft 
always bags a little, and often at the end of a few 
minutes the liquor pafles through very clear. 

This filter thus difpofed may ftill be employed 
for filtering many other liquids, efpecially fuch as 
are of a watery nature, and do not contain pot- 
alh or foda in folution ; for, were they never fo 
llightly alkaline, the filter would foon be de- 
ftroyed, and the filtered liquid would not poflefs 
the requifite qualities. . 

* Linen and paper are generally employed for 
filtering the alkaline liquids, and they anfwer the 
purpofe very well, efpecially when thefe liquids 
are not too much concentrated. 

As to carded cotton, it is referved for filtering 
fuch fluids as are confidered precious, whether on 
account of the difficulty of procuring them, or of 
the fmall quantity with which one is provided. 

In order to form this filter, carded cotton is 
introduced into the tube of a glafs funnel, and 
fluffed in with a rod of glafs, fo that it forms a 
kind of cork flightly comprefled : the fluid which 
we wifli to filter is then poured into' the funnel. 
The filtration takes place drop by drop, and after 
the firft have been feparated, thofe which follow 
are always clear* The eflential oils may very con- 

Vol. XVI. T veniently 
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veniently be filtered by this means, without dan? 
ger of wafte, which would inevitably take place if 
any of the other filters, of which I have already 
fpoken, were ufed. 

The acids, especially thofe that are in a con* 
centrated date, can only be filtered through 
pounded glafs; but we muft ufe the precaution 
not to employ this fubftance till after we have 
wafhed it feveral times, at firft with a large quan- 
tity of water, and afterwards with an acid, in 
order to deprive it of the earthy or other foreign 
particles that might be diflblved by the acids 
which We wifh to filter* 

TO BE CONCLUDED IN OUR NEXT* 
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XXI. Obfervations concerning, the Tin extra&edfroff^ 
Btll-Metal f and, the Fixity which Jntitfiony ac- 
quires when it has been ufed as an Allpy for Tw t 

By B. G, Le Sa<«. 

FROM THE J0UW4L,!)8 PWStQpg* , 

IN order to feparate th$ copper from bell-metal, 
recourfe has been had to operations which fcorify 
the tin, and a part of the copper. Metal was 
calcined in the reverberatory furnace ; this oxyd 
Was fpread upon bell-metal kept jn a ftate of 
fufion : the fire was kept up, the fufed metal 
was run off, and pure copper was obtained in 
the proportion of 60 lbs. to the quintal of bell- 
metal; there remained, blackifli fcoria intermixed 
with vitreous matter of a greenifh colour. For 

want 
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wdnt of means of deducing them, the fcoria 
was abandoned 'to the purpofes of mending roads 
and conftru&ing dykes, as has been done at 
Romilly, near Rouen : however, the fcoria con* 
tained ftill from 30 to 40 lbs. of tin and copper 
per quintal, as has been afcertained by the expe- 
riments of Citizen Anfry, a pupil of the firft. 
Academy of Mines, who has been able *o turn 
them to fuch great advantage, that he has re* 
produced at Leaft fifteen hundred thoufand weight 
of tin, and two millions of pure copper. 

This chemift reduces the fcoria by fufing it with 
a pretty confiderable quantity of charcoal : he ob- 
tains a metallic alloy with fliining facettes, com- 
pofed of copper, tin, and antimony ; it is fur- 
mounted with an enamel of a greenifh grey colour, 
which contains a quarter of its weight of tin. 
This metallic alloy he fufes in the reverberatory 
furnace, takes away every hour what is oxydated, 
which is in the form of a dirty white powder, and 
which he feparates from the copper by lixiviation. 
There remains in the furnace an alloy of copper 
and tin, the fracture of which is not in facettes, 
but fimilar to that of the bell-metal. 

The copper is feparkted from the tin by the 
procefs indicated in the preceding paragraph. 

The calx, or oxyd of copper, of a dirty white 
colour, when it has been reduced by the charcoal, 
produces an alloy of tin and copper ; its colour is 
yellow, like that of the pyrites of copper, and its 
fracture exhibits ftriated lapiina, or cryftals. 
This alloy, when in the Itate of fufion, is fur- 
mounted by a mixture of tin and the oxyd of 
this metal, which, when it has cooled, produces 
folid tnafles of a yellowiih grey colour, the frac- 
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(Continued fitnh Page ya.) 

John Walker, of Tufton-ftreet, in the pari fh 
of St. John, Weftminfter, Middlefex, Accoutre* 
ment-maker, and Godfrey Alphy, of the lame 
place, Painter i for a method of making and ma- 
nufacturing m$n's hats and caps, and rendering 
ihem perfe&ly water-proof; as alfo all kinds of 
leather, cotton, linen, filk, fluffs, pafteboard, 
and other manufe&ures and fubftances, for the 
purpofe of being worked up into fhoes, boots* 
women's hats and bonnets, and other wearing ap- 
parel, and to be ufed on all occasions where a 
power of repelling wet or moifture may be re- 
quired. Dated November 3, 1801. 

Wi!lliam Jackson, of Eafingwould, York- 
iftiire, Gentlerfian ; for a machine or drill to be 
.fixed to a plough-beam for drilling or fowing 
turnips. Dated November 3 * 1801. 

David Stewart* of Woodlands, in the pa- 
rifh of Greenwich, Kent, Gardener ; for a me- 
thod of ventilating dwelling- houfes, theatres, hof- 
pitals, and other buildings ; and alfo of venti- 
lating, heating, and conftru&ing, of every ktrttl 
'<rf buildings for forwarding or prefeirving tree>, 
^plants, Ihrubs, flowers, fruits, roots, dnd. vege- 
tables, on an improved principle; thereby re- 
ducing the confumption of fuel, Amplifying the 
mode of management, and rendering more cer- 
tain the production of fruit and flowers. Dated 
November 3, 1801 • 

F&ANCIl 
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. Francis Br:$w*n, of Bermpndfey) Surrey; 
farmer ; for a i*ew and improved method of taa* 
ning. Dfe£ed, November 3* tfei. > 

John Conrad Becker, of Pripcesrftteet,' 
§oho, Middlefex, Mufical Inftrument - maker ; 
fcr improvements in mufical, inftruments^ chiefly 
applicable to harps and piano-fortes. Dated No- 
vember 7, 1801. 

", Antonius Bemetzribder, of Chelfea, Mid- 
dlefex, Mftfter of Arts, and Robert Scott, 
John Scott, and Alexander Scott, of Mar-> 
garet-ftr t eet, Cflvendifhrfquare, Middlefex, Mu- 
fical Inftrumenit-makers ; for a .method of making 
piano-fortes, entirely new, both in principle, con-* 
ftru<ftion, and ffcape. Dated November io, 1801. 

Archibald Thompson, of Three Kings* 
court, lx>mbart*ftreet, in the city of London, 
Engineer ; for machinery for the purpofe of fpin~* 
ning rope-yarn or fail-cloth-yarn, and for laying 
or maJftrig ropes and other cordage. Dated No-* 
vernber iq, i£oi. 

Stefan Hoofer, of Walworth, in the pa* 
rifh of §& Mary, Newingto/i, Surrey, Gentle-* 
man ; for machines or machinery for the purpofe 
of cleaning harbours, rivers, &c. Dated Novem- 
ber 10, 1891* 

William Rojinson, of Effex-ftreet, in ti*e 
parifh of St. Clement Danes, Middlefex, Peruke* 
maker; for a method of making perukes an4 
fic^Jps, Dated November 10, 1801. 

John Stevenson, of Manchefter, J^ajica- 
(hire, Tobacconift ; for a method of ftoving and 
drying tobacco, and the preparation, of fnuffeu 
Dated November 10, 180 1. 

Robert Dickinson, of Long Acre, Middle- 
fex, Gentleman-; for improvements in the con- 

ftru&ioa 
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Amnion of, and additions- to, the faddles, har~ 
nefs, and other gear, neceflTary or uleful for th* 
employ of horfes and other animals. Dated No- 
vember 10, 1801. 

: Isaac Sanford, late of Hartford, in North 
America, Gentleman,- but at prefent refiding in 
the parifh of St. Pancras, Middlefex ; fop a ma- 
chine for cropping or (hearing of woollen, cotton, 
linen, filk, and all other cloths made with a nap, 
that require to be cropped or fheared. Dated 
November 14, 1801. 

-. Chester Gould, of Red Lion-ftreet, Clerk- 
enwell, Middlefex, Merchant; for an apparatus 
or artificial horizon, to be attached to, and tifed' 
with, the quadrant or fextant, for the purpofe of 
taking the altitudes of celeftial and other objects, 
either on land or water, without the affiftance of 
the natural horizon. Dated November if 9 
1861. ' : 

• Joseph Bramah, of Pimlico, Middlefex,- 
Engineer; for improvements in the conftru6Hon* 
ef fteam-engines and boilers, and for the purpofe 
of generating fteain, and other purpofes. Dated 
November 28, 1801. 

■ George Hall, of the Strand, Middlefex» 
Goldfmith •, for a method of making elaftic faf- 
tenings for fhoes, &c. Dated November 28, 
1801. 

Edward Ryley, of the lordfhip of Myton, 
in the county of the town of Kingfton-upon-» 
Hull, Organ-builder and Piano -forte-maker ; for 
moveable keys for piano-fortes, organs,, and other 
inftruments. Dated November 28, i8or. 
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XXIII. Specification of the Patent granted to Mr m 
Josiah Loj&gmore* of Birmingham, in .the 
County of Warwick^ Gun-loci- maker ; for a Pat- 
ten or Clog'. Dated June 2, 1.801 * 






X O all to whom thefe prefents fhall come, &c. 
No\y know ye, that in compliance with the 
feid provifo, I the laid Jofiah Longmore do hereby 
{lefcribe and afcertain the nature eff my faid in- 
vention, and in What manner the fame is to be 
performed, as follows ; that is to fay i By means 
t>f an elaftic tongue, or fpring, made of iron, of 
tny other metallic fubftance, through a perforated 
hole, or atherwife, in the middle of t 4 he hlock of 
the patten, to prefs againft'thp fole of the foot, 
thereby keeping it tight, againft the ties. The 
foot or block to be made of irony wood* cork, or 
any other fubftance proper for the occafion, or of 
any two or more fuch fubftahces. united. In wit- 
fiefs whersof, &c. 



We ate fequefted to add 5 that the Patentee 
hath afligned all his intereft in the above letters 
patent to John Baynharn and Jacob Pope, of j 

Birmingham* Fa&qrs and Co-partners. 

Voi. XVI. U / XXIV. 






XXIV. Specification of the Patent graAted to &t. 
John Conrad Becker, of Princes -ftreet t 
Soho 9 in the County of Middlefex> Mafic al Injlru- 
. ftitnt-maker ; fir Improvements in Mufical Infim- 
ntents, chiefly applicable to Harps and riati* 
Fortes. Dated November 7, i8oi>. 

WIT& A FLJfcTE. 

1 O all to whom thefe prefents fhaft tome, &d 
Now know ye, that ra compliance with the 
laid provifoj I thV fatd John Conrad Becker do 
hereby declare tfiiat my faid invention bonfift* in 
the following improvements fit the harp and 

Eiano forte. Of the harp, as follows ; that is to 
ly : I produce the fharpS, flats, quarter notes, 
6r any intermediate variation deviating from the 
natural notes, by caufing (what are cofntnonly 
called) the wreft pirts; I me&n tie pin* by which 
the firings are extended and tinned, to move 
partly round their centres, and thereby increafe 
or decfeafe the tenfiori of the ftrmgs, more or 
lefs, as may be required, M anfvfref the defired 
change of the notes. To this purpofe the feid 
wreft pins are cohnedted whh the pedal* by ai* 
apparatus hereby defer ibed, and morfe clearly 
exprefled, by the annexed drawing (fee Plate 
VI.) . Fig, iV a a 9 reprefents the wreft pin 
paffirig through a foefcet h 3 with a lever c c, oa 
which Aides a quadrant d ; on this quadrant are 
fixed the links'*,*, kept ftationary by a regu- 
lating fcrew /. Thefe lfeiks communicate with 
the pedals by the interpofition of a cranky, Fig. 2* 
Where* are leen all the quadrants d 9 With . Ie~ 
vers and wreft pins belonging to their refpe&ivc; 

iiring* 
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firings of the fame denomination. On the faid 
cranky is alfo a regulating fcrew/, to adjuft the 
whole to the motion of the pedals. Now if any 
one of the pedals is prefled down, all its apper- 
taining quadrants with the wreft pins muft follow, 
and confequcntly the tenfion of the appending 
ftrings will be increafed accordingly; and as foon 
as the pedal is left at liberty, the ftrings will, by 
their rea&ion, refume their former degree of tenr 
lion, and the pedal its former ftation ; hence it 
follows, that a variety of changes may be effe&ed 
on each firing throughout the inftrument by the 
motion of the pedals. It is obvious that to this 
end the quadrants and the parts of the wreft pins, 
round which the ftrings coil, muft, in regard to 
their circumferences, be fo proportioned that by 
the motion of the pedals each fixing fhall have it$ 
tenfion altered uniformly with the reft of the 
ftrings belonging to the fame pedals, fo as to keep 
in tune together. If in trafe new firings are put 
on, perhaps differing in fixe 01* quality, any ir- 
regularity fhould take place, this muft be cor** 
TeftedlDy the regulating fcrew /; for if by this 
fcrew the quadrant is moved towards or from the 
centre of the wreft pin, its motion will be ac- 
cordingly more or lefs. To ftop the pedals at 
four (different ftations,-anfwering to the natural 
note, to one quarter, to one half, and to three 
quarter notes, I apply a kind of rack, as feen in 
rig. <j. a, *, €> are the fteps, which being ft 
difpofcd preferve the pedal in each fituation in 
a perpendicular line, and thereby prevent them 
coming too clofe to one another. To eafe the 
motion of the pedals, having each of them fix or 
feyen ftrings to aft upon, I apply a fpring to 
pach pedal, to counteract the tenfion of the 

U 7f s ftrings, 
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ftrings, and thereby render the motion of the pet 
dais as eafy as I pleafe. As in tuning thp harp it 
is generally attended with difficulty to find. out 
the wreft pin belonging to its refpc6Hvp firing in 
the bafs, particularly for fhort perfpns, 1 re* 
yerfe the wreft pin, and form the fquare for the 
Jcey, by which the inftrument is tun$d at tho 
fame end where the firing is applied, as Fig. 3, 
To facilitate the tuning of this ipftrument,. t 
have ftill another contrivance, viz. inftead of 
turning round the wreft pin in its focket, in 
which it muft move tight, to be papable of fufr 
taining the fixefs of the firing, I fix it into the 
ibeket, and to receive the fixing I apply a fepa-* 
rate piece k 3 Fig. 4, with a notched rim f to be 
turned by an endlefs fcrew ff 9 which is iup T 
ported by a collar firmly fixed to the pin. When 
the former method is made ufe of, it will be ne- 
peflkry to apply a fet of fpring$, as ihewn at 
Fig^ a, to fupport the levers r, belonging to the 
fmaller firings, «in the aft of. tuning, in their 
proper pofitiqn ; for as the wreft pin in drawing 
up the fixing moves in tjie fame direction as it i$ 
propelled by the pedals, the lever will be carriecj 
along with it if nothing is put in oppofition tq 
overcome the fri&ipn whicfy fubfifts between the 
wreft pin and focket. This friction may be ad«- 
jufted by the focket £, Fig. 1, being Hit at h 9 
l and an adjufting fcrew / introduced ; beiides this, 
a lining of leather or any other elaftic fubftance 
within the focket may be of fome fervice. In* 
ftead of tjie fpring s 9 Fig. 2, feyeral other me* 
chanical contrivances may be made to anfwer the 
fame end. 

In piano fortes, or other ftringed inftrurnents, 
played with jfceys, 1 ufe p&§ or inore wheels, to, 

C^ufe 
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pftufe the firings to vibrate. Tbefe wheels are 
placed under pr above thf firings, and put ia 
motion with a pedal or pedals, or any other me- 
chanical power, and the ftrings are by the touch 
of keys inclined tp the wheels, In the manner of 
extending and inclining the ftrings confifts the 
principle of my invention. In the diagram, Fig, 6, 
a, reprefents the firing fattened by a loop and. 
pin at by and extended, by a moveable lever or 
brace, with two points or knife-edges refting againft 
two props %x. c % c\ here it may be eafily conceived 
that if (the ftring paftes through the direction of 
the points of motion c 9 c 9 of the lever, the ftring 
has no inclination to either fide, but may, with- 
put materially altering its tenfion, be moved up or 
down a little way by d> and very little power will 
keep it in due bounds. The gravity of the lever* 
conne&ed with a key, will be fufficient to keep 
in balance with the ftring when its direction is a 
Jittle above thofe points of motion ; hence it is 
pafy tp conftruA an inftrument on this principle 
fo as to make the keys with the ftrings move a little 
way up and down very freely. Secondly, if the faid 
lever on its extremity inftead of two points or knife* 
edges forms part of a circle, the radius of which 
js the length , of the lever, and refts againfrtwo 
circular * furfaces, defcribed by the part of the 
ftring c to b 9 Fig. 7 : here it is evident, that by 
moving the lever at d up to w, or down to n r the 
tenfion of the ftring will not in the leaft be al- 
tered, and yet yield to the flighteft touch. The 
application of this principle is not confined to 
tliefe two inftance$, but will admit of a variety 
pf forms and applications. If therefore the ftring 
be ztfiy-wife extended on any thing moveable, 
paving its prop or fulcrum any where within the 
' ' extent 
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extent of the ftring, or its two ends higher or 
lower, for the purpofe of inclining or moving 
the ftring to the wheels, or altering the tenfioa 
of the ftrirtgs to raife or lower the tone thereof, 
it will comprife, the principle of my invention. 
Where hammers and dampers are ufed, I mean 
to connect both, fo as toconftitute one piece by 
letting one or two flips, of any convenient mate- 
rial, pafs through between the firings, which are 
to be faftened to the hammer below the ftrmgs, 
and likewife to the dampers above them ; by that 
means the mechanifm will be Amplified, and 
their gravity is thereby united, and ferves each 
alternately. The hammer may move on a hinge 
in any of the ufual ways, or otherwife, and the 
damper form part of the §ud hafiomejr. In wife 
cefs whereof &c. 



^■^ 



The Patentee defires to inform the public, 
tha$ by the above fimple contrivances, the pedal* 
harp is rendered the moft perfeA of any mufical 
instrument whatever ; for on it the ikilfoll ma* 
iician has it in his power to raiie and deprefs 
each note at pleafure, and thereby modulate and 
introduoe graces beyond the limits of composi- 
tion ; an objedt which has long been axioufly de- 
fired by the firft profeflbrs of that inftrument ; 
but all former attempts have failed of luccefs. 

The inventor therefore is induced to flatter 
himfelf, that he fhall experience the kind pa- 
tronage of the profeflbrs and lovers of muiic in 
general ; particularly as, by his peculiar methods 
and machineries for manufacturing the laid in* 
tftnjments, he is enabled to make then) more dur- 
ably 
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able in their mechanical parts, and at an expence 
not exceeding that of the common kind. 

The inventor at the fame time begs leave to in- 
form the public, that his manmfa&ory will be 
cftabliihed at No. $> Leicefter-ftrect, Leice&er- 
(quare, in the middle of the month of March next* 



XXV* Specification of the Patent granted fa Mr. 
Joseph Ti dmarsh, of EHzabeth-Jlrcet, Hans* 
Place ', in the Parijb of St. Luke, Cbelfea, in the 
County of Middle/ex^ Glazier and Painter ; for 
an Article which may be ufed alone as a Subjlitute 
for Painty or mixed with Paints in general, for 
the Pwrpofe \ of enlarging their Quantity, and re- 
ducing their Price. Dated February 28, 1799. 
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I O air to whom thefe prefents ihall come, &c. 
Now know Ye, that in compliance with the faid 
provifo, I the faid Jofeph Tidmarfh do hereby 
declare that my faid invention or difcovery if 
defcribed in manner following ; that is to fay : 
This article or ingredient is made by pulverizing 
the following articles, viz. glafs of every defcrip- 
fion, burnt or baked clay, including every kind 
of earthen or ftone wares, the flag from manu^r 
factories of glafs, copper, brafs, iron, &c. alfo 
marble, fpars, flints, oj other calcareous or vitri- 
fying earths of compofitions made therewith. 
The powders of the articles fpecified above may 
be ufed as paint with all liquids that are applied 
to mixing 01 paints, or may be mixed immedi- 
ately with paints of every kind. In witnei$ 
-thereof, &c. 
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XX VI, Specificatien of the Putent grahteito Wit-: 

- jliam Bolton, Ejqmrti Captain in the Royal 
: I Navy ; /or *ir improved Rudder, and the Means 
-i.ef frejerving. the Rudder* 

.:; .. .-. . Dated June 23, i£ok 

tVITH A PLATE; 

— - .^^ .... 

I O all to whom thefe prcfents ftiall come, &c. 
Now know ?$i that in compliance with the 
faid provifo, I the faid William Bolton do hereby 
declare* that tny faid invention is defcribed by 
the drawings and explanation thereof hereunto 
annexed. (See Plate VII.) In witnefs whereof, &c. 

My (nventton confifts in fixing the rudder j fo : 
that when the veffel touches the ground, &c* it 
will rife of itfelf, or it may be lifted at will by 
any of the ordinary mechanical powers, as fcrews, 
lever, tooth and pinion,- &c. This invention b 
carried rnto.effedi by hanging the rudder on a 
metal bar, bolt, or Hide; partes through the braces^ 
or a folid frame fixed to the ftern-poil ; and thofe 
braces on the aft fide are made to correfpondl 
to the bar, bolt, or Aide. In the annexed draw- 
ing, Fig. i, A, rudder j B, bar, bolt, or flide % 
to which' the rudder is hung; C, braces corre- 
fponding to B, and which confine it to the flern- 
poft ; D, ftern-pott ; E, fcrew-bolt, pafles through 
the head of B, (which is tapped,} by turning thq 
lever d, raifes the rudder; P, iron tiller, which, 
fpans the rudder- head, and through which the: 
rudder and B flide when lifting'.. a 9 pintles; b % 
googings, caft folid with B. My improved rud- 
Ser confifts of the means b'f "enlarging its fize 
whenever it may be neceflary. The'fuddef is flit 

- . • down, 
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down* or it may bfe made in two parts, in which 
is inferted a piece of wood, or metal plate, fimilar 
to A, Fig. 2, the upper end of which is circular, 
and furnifhed with teeth * and turns on its centre. 
A bolt B paffes through or at the back of the 
rudder, and either throws out or draws in A, by 
turning to the right or left. In order to ftrengthen 
the rudder, either fcrew or fhoulder-bolts, as b> b 9 
may be fitted; and grooves* as a % a, W\\\ tra- 
verfe over them. 



XXVII. Account of the Under-ground inclined Plate ^ 

executed at Walkden Moor, in Lancajhire, by his 

Grace the Duke of BridgeIvater. By the 

, Rev. Francis H. Egerton, of Bridgewater-* 

houfe* 

WITH A PLATE. 

from the Transactions of the Society for 
the Encouragement of Arts, Manufactures, 
and Commerce* 

fbe Gold Medal was voted to his Grace ai a Tejli- 
nony of the high Opinion entertained by the Society 
of bis Grace 9 s Execution of this great Work, and 
of bis wonderful Exertions in Inland Navigation. 

1 BEG leave to prefent to the Society an account 
of the Under-ground inclined Plane, which the 
Duke of Bridgewater has lately made at Wllkden- 
Moor, between Worfley and Bolton, in Lanca- 
fhire. To this account I have fubjoined two plans, 
with a table of reference to each. 
Vol. XVI. X At 
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At Worfley the Duke of Bridgewater's naviga- 
tion begins ; it goes weft to Leigh, and eaft to* 
Manchefter, where it locks up into the Rochdale 
canal. In its way to Manchefter, it turns out, 
in a weftern direction, near Longford Bridge, to 
meet the Grand Trunk Canal, above Prefton 
Brook; and from thence it goes north- weft to 
Runcorn, where it locks down into the Merfey, 
in the tide* way to Liverpool. 

To this navigation above-ground, which, in 
all its directions, is extended through a length 
of * forty miles, upon one level, without tunnel 
or lock, except the locks at the extremities. At 
Worfley, an under-ground navigation is joined,: 
which goes to the different mines of coal under 
Walkden-Moor; from which mines, by thefe na- 
vigations above-ground and under-ground, Man- 
chefter and various other places are fupplied with 
that valuable article. 

The canals of this under-ground navigation lie 
upon two levels, or ftories. 

The lower is upon the fame level with the opert 
navigation, which it joins at Worfley ; and con- 
lifts, in the different lines which it purfues to the 
different feams of coals, of near twelve miles of 
tunnelling. 



* Adding to thefe forty miles, nearly twelve miles of the- 
Dukeuf Bridgwater's Under-ground Navigable Canal, which 
lie upon his lower main level, and including eighteen mile* 
of the Grand Trunk Canal betwixt the loweft lock between 
Middlewich and Prefton- Brook, there are feventy miles of 
navigable canal, without a lock, upon one level, eighty-two- 
feet above low-water mark ; whereby a communication is 
obtained between London, Liverpool, Briftol, and Hull. At 
this ioweft lock the Grand Trunk Navigation locks down, to 
be upon a level with the Duke of BridgewaterJs. 

The 
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The higher is thirty-five yards and a half per- 
pendicular height above the level of the lower, 
and varies from thirty-eight to fixty-one perpen- 
dicular yards below the furface of the earth, and 
confifts of near fix miles of tunnelling. 

The tunnelling of each level is ten feet four 
inches wide, and eight feet fix inches deep ; and 
the depth of water, three feet feven inches. 

Before a communication was made by an in- 
clined plane, the coals were difcharged by hand 
from the boats on the higher level, and were let 
down the pits in tubs by an engine and a break- 
wheel into thofe upon the lower. To convey the 
boats themfelves from the canals of the higher 
level into that of the lower, was the intent of 
making this under-ground inclined plane. By 
the help of this machinery, the whole bufinefs is 
now done at once, without difcharging or damag- 
ing the coal, and at one-fourth of the expence : 
for the boats of the higher level are bodily let 
down the inclined plane, and are floated from tire 
foot of it through nearly three miles, in a ftrait 
line, of the lower level canal, into the open navi- 
gation at Worfley : and, whereas they were be- 
fore obliged to be drawn up to the furface of the 
earth at great inconvenience and expence, to be 
repaired at a work-fhop on Walkden-Moor, they 
now come of themfelves, in their courfe of bufi- 
nefs, to be repaired at the great dock-yard at 
Worfley. 

The place where the inclined plane is con- » 
ftrutfted, is adapted in a Angular way for the pur- 
pofe. There is a bed of white rock, or grit, 
eight yards twelve inches deep, which dips one 
in four, lying exadlly in the direction moft con- 
venient for the communication between the two 

X a levels;* 
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levels ; which bed of rock is hollowed into a tun*. 
nel, driven upon the rife of the metals, by Mail- 
ing with gunpowder, and working it down with 
wedges and hammers. In this tunnel, formed 
through a rock reaching from the lower to the 
higher level, the inclined plane is fixed ; and, by 
its being in the heart of a rock, the whole work- 
manfhip can be pinned, fecured, and compared 
together at the top, bottom, and fides, moft ef- 
fectually :-r*-an advantage which no inclined plane 
above-ground can have, and which renders this a 
lingular production, no where perhaps to be 
imitated. 

The run of the inclined plane is one hundred 
and fifty-one yards, beiides eighteen yards, the 
length of the locks, at the north or upper-end : 
and the fall is one in four, correfponding with the 
dip of the rock. 

Of thefe one hundred and fifty- one yards, 
about ninety-four yards are formed into a double 
waggon-way, in order to let two boats, namely, 
the empty and the loaded boats,, pafs up and 
down ; and are divided by a brick wall, fup- 
porting the roof, in which are openings for a per- 
fon to efcape out of the way of the boats ; which 
double waggon-way joips in one, • about fifty- 
feven yards from the lower level. 

The whole width of the double waggon-way is 
nineteen feet ; apd of the fingle waggon-way, 
after the jundlion, ten feet. 

Thefe waggon-ways are fupplied with iron rails, 
or gullies, laid on fleepers, down the whole run ; 
and the height of the roof, above the iron raiUj, 
is eight feet. 

At the top of the inclined plane there is a 
double lock, or rather two locks, fide by fide, 
formed in the heart of the fame rock, which de- 
liver 
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liver the loaded boats from the higher level down 
the inclined plane, and receive the empty boats 
from the lower. The length of that part of the 
tunnel in which thefe are formed, is eighteeii 
yards; the width or diameter, twenty feet fix 
inches ; and the height of the roof, at the north 
end and above the locks, at dd,< Plate VIII. Fig, 1, 
twenty-one feet, to admit the break-wheel. 

The bottom, or fouthend of the inclined plane, 
is fix feet nine inches under the furface of the 
water, where the loaded boat floats oft" the car- 
riage upon the canal of the lower level. 
• The depth of the locks, under water, at the 
north end, is four feet fix inches; at the fouth 
end it is eight feet. 

The wall between the locks is nine inches above 
the furface of the level water y. its breadth is three 
feet. • 

The diameter of the -horizontal main-fhaft, 
upon which the rope works to let the loaded boats 
down, and to draw the empty boats up, is four 
feet eleven inches, and its circumference is fifteen 
feet five inches. The main-rope is two inches 
and a half in diameter, and feven inches and a 
half in circumference. It is lapped round with a 
fmall cord of about an inch in circumference, for 
the length of about orte hundred and five yards, 
to prevent its wearing, which it does chiefly when 
it drags upon the bottom, when at work, at the 
place where the waggon-ways unite ; and, for the 
famepurpofe, rollers of eight inches diameter are 
fixed at intervals down the run of the inclined 
plane. Moreover, a hollow cad- iron roller of 
eight inches and a half diameter is fixed acrofs the 
weft lock, parallel to the upper weft lock gate, 
and near the north end of the lock, but half a 
«. . yard 
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yard higher than the gate, in order to bear up 
the rope, and to prevent it from fwagging. 

A hold-faft rope is fattened to the main-rope, 
to ftay each boat upon its waggon, as they go up 
or down. It is marked k k f in Fig. 1, and its 
ufes are more particularly detailed in the table of 
reference, at & i 9 to that plate. 

Upon this horizontal main-fhaft is a break- 
wheel above-mentioned, which regulates the mo- 
tion of the loaded boat going down the inclined 
plane. 

The number of iron teeth, or cogs, in the 
fpur-wheel, which is fattened to the fide of the 
break-wheel, is three hundred and feventy-two: 
and the little nut-wheel, No. 3, Fig. 2, which 
fets it in motion, contains eleven teeth, or cogs. 
The nut-wheel is fupported by two uprights from 
the pillar to the roof, and works between them. 
Two winches or handles, No. 44, Fig. 2, on 
its axis, put the main-fhaft, dd y Fig. 1, or N0.1, 
Fig. 2. in motion. The power of both united 
enables a man, who ufes a force equal to forty 
pounds weight, to fet forward two tons upon the 
waggon- road : and this force, multiplied at the 
winches or handles, may be ufed to fet forward 
the loaded boat out of one lock, and to bring the 
empty boat into the other. The boats being thus 
put in motion, the little nut-wheel is difengaged 
'from the main-fliaft, by a ilide drawing the little 
nut fide ways, fo as to difengage the teeth, or 
cogs, from the cogs of the fpur-wheel. The 
weight of four tons going down bring up ab6ut 
one. 

The fpur-wheel, however, which is fattened to 
the break-wheel, No 2, Fig. 2, is feldom ufed, 
as it is occafionally only put in motion to regulate 

the 
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the ftretch of the ropes when new, and to draw 
the light boat into the lock, when, at any time, 
it may happen to be overweighted with materials, 
fuch as mortar, props,- flabs, &c. for the ufe of 
the higher level collieries, and will not move of 
itfelf, upon a balance, out of the lower level. 

The length of 'the carriage, or cradle, is thirty 
feet ; its width is feven feet four inches. It moves 
upon fourfolid caft-iron rollers, which run upon 
caft-iron plates; on one fide of each of which 
there are iron crefts, which ftand two inches 
higher than the plates, and prevent the carriage 
from running off the road. 

The weight of neat coal, contained in the 
loaded boat, is about twelve tons : the : boat 
w.eighs about four tons ; and the carriage, or 
cradle, in which the boat is placed, when con- 
veyed down the inclined plane, is about five tons: 
— in all about twenty- one tons. 

At this inclined plane thirty loaded boats are 
now let down with eafe, in about eight hours ; 
that is to fay, four boats are let down in a little 
more than an hour. The boats ufed in thefe col- 
lieries are of different fizes and dimenfions; fome 
will carry feven, fome eight and a half, fome 
twelve tons. 

The weight of neat coal, independently of the 
weight of the carriage and boats which is let down 
the inclined plane, in twelve-ton boats, in eight 
hours, will confequently be three hundred and 
fixty tons. The weight of the carriage, fuppofe 
five tons, let down in the fame time, will be one 
hundred and fifty tons ; and the weight of the 
boat, fuppofe four tons, thirty times down, in 
eight hours, will be one hundred and twenty 

tpns t 
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tons : — iirail fix hundred and thirty* tons down ill 
eight hpurs. „ - 

The weight of the carriage thirty times up, and 
thirty boats up, in eight hours, will be 

Carnage, at 5 tons, 30 times up ±: 150 tons 
Boat, at 4 tons; 30 times up = 120 tons 

In all 270 tons 
up in eight hours. 
So that there will be 630 tons down 

270 tons up 

. In all 900 tons moved at the in- 
clined plane, in 8 hours, 
exclusive of an inde- 
terminate quantity of 
materials occafionally 
brought up for the uft 
of the higher level col- 
lieries. 

!" The various feeders which are loofened by 
opening the* coals in the higher level collieries, as 
.welLas three iufficient refcrvoirs, which may oc- 
cafionally be retorted to, and ufed in a dry feafon, 
keep the higher level always to its height, and 
afford a confiant fupply of water to fill the locks, 
for the purpofe of working the inclined plane. 

This inclined plane was begun in September, 
.1795 ; .it* was finiftied, and in ufe, in Odtober, 

Of. this, as of moft. of his other great works f 
the Duke of Bridgewater was himfelf the planner 
and contriver: — to projedl greatly, and to, exe- 
cute completely, are the perfection of genius* 

The 
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The Angularity of the place in which it is con- 
ftru&ed ; the original boldnefs of the defign ; the 
ingenuity and mechanifm difplayed in planning* 
and executing it ; the difpatch with which it has 
been finiftied ; the fimplicity, beauty, and har- 
mony of its parts, tending to one united whole ; 
and, above all, the perfection to which it is 
proved to have been brought, now that it is prac- 
tically in ufe; render it equally aftonifhing with 
any other of the ftupendous works which have 
been fo ably planned, and fo fuccefsfully exe- 
cuted, by the firft projector and patriotic father 
of Inland Navigation; 

References to Plate VIII. 

Fig* i, a to by dip of the metals and waggon- 
road on the under-ground inclined plane. From 
by on the lower level, to the mouth of the tun- 
nel, is three miles. 

A, the eaft lock. 

B, the weft lock. 

C, reprefents a fe&ion of the lock : the dotted 
line fliows the horizontal depth, and the black 
line under it the flope upon which the waggon- 
wheels run to receive the loaded boat, or to bring 
the empty boat into the lock. 

d dy the main-fhaft, four feet eleven inches di- 
ameter, upon which the ropes work to wind the 
boats up and down ; and here alfo the break- 
wheel is fattened on, together with a fpur- wheel, 
and a nut-wheel. See Fig. 2, No. 1. 

e, a paffage between the higher level and the 
locks. 

//, a loaded boat going down, and an empty 
boat going up the under-ground inclined plane. 

Vol. XVI. J G, a 
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G, a brick wall, fromthe fole to the top of the 
inclined plane, in order to give additional fiipport 
to the roof, 

b, by b 9 h y openihgs through the brick wall G, 
into which a perfqn may ftep out of the way of 
the boats at the time they are patting up and 
down. 

/, a bell, which is rung by the rope dotted to 
by upon the lower level, at the bottom of the 
under-ground inclined plane, to give notice when 
the empty boat is upon the waggon, or cradle, 
and when the men below are ready, that the 
loaded boat may be let down by the men above* 

k 9 k y holdfaft-ropes fattened to the main-ropes, 
and hooked ort to a ring at the foutk end of each 
boat, as it goes up or down, in order to flay the 
boats upon the waggon or cradle, that they rtiay 
not fwag, or flip off. Thefe holdfaft-ropes are 
fpliced on to the end of the main-ropes, and run 
above and between the two bridle-ropes when 
they are fattened to the iron uprights, which are 
upon each fide of the waggons, or cradles ; and 
they run over the* north end of the boat, to be 
hooked on to the fouth end. 

/, /, the bridle-ropes fattened to the main-ropes 
at O, and fecured to two iron uprights upon each 
fide of the waggon, or cradle. 

O, O, the . places where the main-ropes, the 
bridle-ropes, and the holdfaft-ropes, are fattened 
all together* 

No. 1, an open fpace driven into the fide of 
the lock A, to -which a pit is funk from the 
higher level, in order to convey the water out 
of the locks down to the lower level, and alfo tp 
force a current of frefh air into the lower level 
collieries. 

No, 
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No. a, a paddle to let the water out of the 
lock A into the pit No. 1. 

No. 3* a paddle to let the water out of the 
lock B, through a culvert, reprefented by dotted 
lines, under the lock A, into the pit No, 1. 

No. 7, 7, paddles in the lock-gates, to let the 
water out of the higher level into the locks. 

No. 8, 8, the two north lock-gates, one to 
each lock, which turn upon the heels of the gates, 
and fwing round when they are opened or fhut. 

No. 10, 10, two ftops or doughs, one to each 
lock, which ferve as lock-gates to the fouth end, 
and are raifed and let down by a windlafs. 

S, a flop, which is ufed occafionally when th'e 
lock-gates want repairing. 

T, the place where the boats which are to pafs 
to or from the lower finglc waggon-way are di- 
rected, at pleafure, into either part of the dou- 
ble waggon- way, by a moveable iron fleeper or 
plate at that point, upon which fleeper or plate 
the wheels of the boat-carriage or cradle run. 

Fig. a, 1, main-fhaft, on which the rope laps. 

a, break-wheel, on one fide of which the fpur- 
wheel is fattened. 

3, nut-wheel, out of geer, but which Aides 
into the fpur- wheel, when ufed to draw the 
empty boat into the lock occafionally, and which 
is fupported by two uprights from the pillar to 
thi roof. 

4, 4, winches or handles, to work the nut and 
fpur-wheeL 

5, 5, the main«-ropes fattened toi:he boats, and 
which are lapped to prevent their wearing. 

- 6. The fpur-wheel, which is fattened on one 
fide of the break-wheel; and on which break- 
wheel is a ftrong iron -jointed timber brace, 
; . . Y 2 which, 
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which, according to the' prcffurc given theltto 

by the man who attends it, will allow the loaded 

boat to defcend quick, or flow, or detain it in: its 

paflage. 

, 7*7, paddles in the lock-gates, to let the water 

out of the higher level into the lock. 

8, a hollow caft-iron roller, to prercnt the 
main ropes from fwagging. 

9. Shroud-wheel, to prevent the ropes going 
over the end of. the main-ihaft, flipping off, 
jerking, or breaking. This ftands three inches 
above the main-ihaft. 
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. . By Edward Howard, EJq* K R. S. 

m 

(Continued from Page 114.) 
SECTION VIII. 

1* ROM the experiments related in the fourth and 
fifth fecftions, in which the gunpowder proof and 
the gun were burft, it might be inferred, that 
the aftonifhing force of the mercurial powder is 
to be attributed to the rapidity of its combuftion ; 
and a train of (everal inches in length being con- 
fumed in a Angle flafh, it is evident that its com- 
buftion muft be rapid. From the experiments of 
the fixth and feventh fe<fttons, it is fuffictently 
plain that this force is refrained to a narrow li- 
mit, both becaufe the ♦ block of wood charged 
with the mercurial powder was more fluttered 

than 
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than that charged with the gunpowder, whilft the 
fand furroundkig it was leaft difturbed, and like-i 
wife becaufe the glafs globe wtthftood the ex- 
plofion of jo grains of the powder fixed in its 
centre ; a charge I have twice found fufficient to 
deftroy old piftol barrels* which were not injured 
by being fired when full of the beft gunpowdefc 
It alfo appears, from the laft experiment, that 10 
grains of the powder produced by ignition four 
cubical inches only of air ; and it is not to . be 
fuppofed that the generation, howerer rapid, of 
four cubical inches of air, will alone account fot 
the defcribed force ; neither can it be accounted 
for by the formation of a little water, which, as 
will hereafter be fhewn, happens at the fame, mo- 
ment: the quantity* formed from 10 grains muft 
be fo trifling, that I cannot afcribe much force 
to the expaniion of its vapour. The fudden va- 
porition of a part of the mercury feems to me a 

Erincipal caufe of this immenfe yet limited force ; 
ecaufe its limitation may then be explained, as 
it is well known that mercury eaiily parts with 
caloric, and requires a temperature of 600 de- 
grees of Fahrenheit, to be maintained in the va* 
porous* ftate. That the mercury is really con- 
verted into vapour, by ignition of the powder, 
may be inferred from the thin coat of divided 
quickfilver, which, after the txplofion in, the 
glafs globe, covered its interior furface; and 
likewife from the quickfilver with which a tallow 
candle, or a piece of gold, may be evenly coated, 
by being held at a frnall diftance from the in- 
flamed powder. Thefe fa&s certainly render it 
more than probable, although they do not de- 
monftrate, that the* mercury is volatilised; be- 
caufe it is not: unlikely that many mercurial par* 

' tides 
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ticks are mechanically impelled againft the far- 
face of the glafs, the gold, and the tallow. 

- As to the force of dilated mercury, Mr. Baum6 
relates a remarkable inftancc of it, as follows. 

" Un alchymifte fe pr£fcnta a Mr. Geoffroy, 
€t et 1'afiura qu'il avoit trouvS'le moyen de fixer 
" le mercure par une operation fort fimple. n 
"fit coriftruire fix boites rondes en fer fort £pais, 
" qui entroient les unes dans les autres ; la der- 
** niere <£toit affujettie par deux cercles de fer qui 
" fe croifoient en angles droits. On avoit mis 
" quelques livres de mercure dans la capacite de 
4 i la premiere : on mit cet appareil dans un four- 
{' neau affez rempli de charbon pour faire rougir 
" k blanc les boites de fer'; mais, lorfque la cha- 
** leur cut p£n6tre fuffifamment le mercure, les 
€i boites creverent," avec une telle explofion qu'il 
"fe fit un bruit epouvantable : des morceaux de 
?' boites furent lancds avec tant de rapidity <Ju'il 
" y en.eut qui paflerent au travers de deux plan- 
" chers.; d'autres firent fur la muraille des ef- 
*' fe&s femblables a ceux des dclats de bombes *. w 

Had the alchemift propofed to fix water by the 
fame apparatus, the ncft of boxes muft, I fup- 
pofe, have likewife been ruptured; yet it does 
not follow that the explofion would have been fo 
tremendous : indeed, it is probable that it would 
not, for if (as Mr. Kirwan renjarked to me) fub- 
ftances which have the grtateft fpecific gravity 
have likewife the greateft attraction of cohefion, 
the fuppofition that the vapour of mercury ex- 
ceeds in expanfivc force the vapour of water, 
would agree with a pofition of Sir Ifaac Newton, 

- * Chymie Experimentale et Rafonnee/Tom. II. p. 393. 
Paris, 8vo. i773. 

that 
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that thofe particles Recede from one another with 
the greateft force, and are moft difficultly 
brought together, which upon contadl cohere 
moft ftrongly •. 

SECTION IX. 

Before I attempt to inveftigate the confHtuent - 
principles of this powder, it will be proper to de- 
scribe the procefs and manipulations which, from 
frequent trials, feem to be beft calculated to 
produce it. 100 grains, or a greater proportional 
quantity, of quickfilver (not exceeding 500 
grains y) are to be diflblved', with heat, in a 
meafured ounce and a half of nitric acid J. This 
folution being poured cold upon two meafured 
ounces of alcohol §, previoufly introduced into 
any convenient glafs veffel, a moderate heat is to 
be applied until an effervefcence is excited, A 
white fume then begins to undulate on the fur- 
face of the liquor; and the powder will be gra- 
dually precipitated, upon the ceffation of adtion 
and re-a<$lion. The precipitate is to be imme- 
diately collected on a filter, well wafhed with dif- 
tilled water, and carefully dried in a heat not 
much exceeding that of a water-bath. The im* 
mediate edulcoration of the powder is material, 
becaufe it is liable to the re-adlion of nitric acid ; 
and, whilft any of that acid adheres to it, it is 
very fubjedk to the influence of light. Let it alfo 
be cautioufly remembered, that the mercurial fo- 
lution is to be poured upon the alcohol. 

* Newton's Optica p. 372, 4*0. Ed. Lond. 1730. 

t The reafon of thte limitation is not on account of any 
danger attending the procefs, but becaufe the quantities of 
nitric acid and alcohol, required for more than 500 grains, 
would excite a degree of heat detrimental to the preparation. 

X Of the foecific gravity of about 1,3 . 

§ Of the ipecitic gravity of about 1849. 

I have 
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I have recommended quickfilver to be ufed in 
preference ro an oxyd, becaufe it feems to an~ 
fwer equally, and is lefs expenlive; othcrwife, 
not only the pure red oxyd, but the red nitrous 
oxyd, and turpeth, may be fubftituted ; neither 
<Joe* it feem efiential to attend to the precife fbe- 
cific gravity of the acid, or the alcohol- Tha 
redlified fpirit of wine, and the nitfQus acid of 
commerce, never failed, with me, to produce a 
fulminating mercury. It is indeed true,, that the 
powder prepared without attention is produced 
in different quantities, varies in colour, and pro- 
bably in ftrength. From analogy, I am dif- 
pofed to think the whiteft is the ftrongeft; 
tor it is well known, that black precipitates of 
mercury approach the neareft to the metallic 
ftate. The variation in quantity is remarkable ; 
the fmalleft quantity I ever obtained from ioo 
grains of quickfilver being 120 grains, and 
the largeft 132 grains. Much depends on very 
minute circumftances. The greateft product 
feems to be obtained when a veffel is ufed which 
condenfes and caufes moft ether to return into 
the mother liquor ; befides which* care is to be 
had in applying the requifite heat, that a fpeedy, 
and not a violent a&ion be effe&ed. 1.00 grain* 
of an oxyd are not fo produ&ive as 1 00 grains of 
quickfilver. 

As to the colour, it feems to incline to black 
when the action of the acid on the alcohol is moft 
violent, and vice verfa. 

SECTION X. 

1 

I need not obferve, that the gafes which were' 
generated during the combuftion of the powder 
in the glafs globe, were neceflarily mixed with 

' atmo- 
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atmofpheric air ; the facility with which the 
ele&ric fluid pafles through a vacuum, made 
fuch a mixture unavoidable. 

The cubical inch of gas received over water 
was not readily abforbed by it; and, as it foon 
extinguished a taper without becoming red, ox 
being itfelf inflamed, barytes water was let up to 
the three cubical inches, received over mercury, 
when a carbonate of barytes was immediately 
precipitated. 

The refidue of feveral explofions, after the car- 
bonic acid had been feparated, was found, by 
the teft of nitrous gas, to contain nitrogen or 
azotic gas ; which does not proceed from any de- 
compofition of atmofpheric air, becaufe the pow- 
der may be made to explode under the exhaufted 
receiver of an air-pump. It is therefore manifeft, 
that the gafes, generated during the combuftion of 
the fulminating mercury, confifts of carbonic acid 
and nitrogen gafes. 

SECTION XL 

The principal re-agents which decompofe the 
mercurial powder are the nitric, the fulphuric, 
•and the muriatic acids. The nitric changes the 
whole into nitrous gas, carbonic acid gas, acetous 
acid, and nitrate of mercury. I refolved it into 
thefe different prirviples, by diftilling 1t pneu- 
matically with nitric acid: this add, upon the 
application of heat, foon diflblved the powder, 
and extricated a quantity of gas, which was 
found, by well-known tefts, to be nitrous gas 
mixed with carbonic acid gas. The diftillation was 
carried on until gas no longer came over. The li- 
quor of the retort was then mixed with the liquor 
colle&ed in the receiver, and the whole faturated 

Vol, XVI. Z ' with 
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with potafh ; which precipitated the mercury in 
a yellowifh brown powder, nearly as it would 
have done from a folution of nitrate of mejrcury. 
This, precipitate was feparated by a filter, and the 
filtrated liquor evaporated to a dry fait, which 
was wafhed with alcohol. A portion of the felt 
facing refilled by this menftruum, it was feparated 
by filtration, and recognized, by all its proper- 
ties, to be nitrate of potaih. The alcoholic liquor 
Was likewife evaporated to a dry fait, which, upon 
the effufion of a little concentrate fulphuric acid, 
emitted acetous acid, contaminated with a feeble 
imell of nitrous acid, owing to the folubility of $ 
jTmall portion of the nitre in the alcohol. 

SECTION XII. 

The fulphuric acid a<5ls upon the powder in a 
* remarkable manner, as already has been noticed. 
A very concentrate acid produces an explofion 
nearly at the inftant of contaft, on account, J 
prefume, of the fudden and copious difengage- 
ment of caloric from, a portion of the powder 
which is decompofed by the acid. An acid 
fomewhat lefs concentrate likewife extricates a 
considerable quantity of caloric, with a good 
deal of gas ; but, as it effects a complete decom- 

J volition, it caufes no explofion. An acid, di- 
uted with an equal quantity of water, by the aid 
of a little heat, feparates the gas fo much lefs ra- 
pidly, that it may with fafety be collected in a 
pneumatic apparatus. But, whatever be the den- 
Sty of the acid, (provided no explofion be pro- 1 
duced,) there remains in fulphuric liquor, after 
. the feparation of the gas, a white inflammable 
and uncryftallized powder mixed with fome mi- 
nute globules of quickfilver. 

To 
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To eftimatc the quantity, and obferve the na- 
ture, of this uninflammable fubftance, I treated 
100 grains of the fulminating mercury with fuV- 
phuric acid a little diluted. The gas being fe- 
parated, I decanted off the liquor as it became 
clear, and freed the infoluble powder from acid by 
edulcoration with diftilled water ; after which, 1 
dried it, and found it weighed only 84 grains'; 
consequently had loft 16 grains of its original 
weight. Sufpe&ing, from the operation of the 
nitric acid in the former experiment, that thefe 
$4 grains (with the exception of the quickfilver 
globules) were oxalate of mercury, I digefted 
them in nitrate of lime, and found my fufpicion 
juft. The mercury of the oxalate united to the 
nitric acid, and the oxalic acid to the lime. A 
new infoluble compound was formed ; it weighed, 
when 'wafted and dry, 48,5 grains. Carbonate 
of potafli feparated the lime, and formed oxalate 
of potafli, capable of precipitating lime-water and 
muriate of lime ; although it had been depurated 
from excefs of alkali, and from carbonic acid, 
by a previous addition of acetous acid. That the 
mercury of the oxalate in the 84 grains had 
united to the nitric acid of the nitrate of lime 
was proved by dropping muriatic acid into liquor 
from which the fubftance demonftratcd to be ox- 
alate of lime had been fepaTated ; for a copious 
precipitation of calomel inftantly enfued. 

The fulphuric liquor, decanted from the ox* 
alate of mercury, was now added to that with 
which it was edulcorated, and the whole faturated 
with carbonate of potafli. As effervefcence ceafed, 
a cloudinefs and precipitation followed ; and the 
precipitate, being collected, wafhed, and dried, 
weighed 3,4 grains : it appeared to be a carbonate 

Z 2 of 
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-of mercury. Upon evaporating a portion of the 
faturated fulphuric liquor, I found nothing but 
fulphate of potafh ; nor had it any metallic tafte. 
There then remains, without allowing for the 
•weight of the carbonic acid united to the 3,4 
grains, a deficit from the 100 grains of mercurial 
;pQwder of 1*2,6 grains, which I afcribe to the gas 
ieparated by the action of the fulphuric acid. 
To afcertain the quantity, and examine the na- 
ture, of the gas fo feparated, I introduced into a 
very fmall tubulated retort 50 grams of the mer- 
curial powder, and poured upon it 3 drams, by 
.'meafure, of fulphuric acid, with the affiftance of 
:& gentle heat. I firft received it over quickfilver ; 
the furface of which, during the operation, par- 
tially covered itfelf with a little black, powder *. 
, The gas, by different trials, amounted from 
28 ta 31 cubical inches ;* it at firft appeared to be 
•nothing but carbonic acid, as it precipitated ba- 
'ry tes water, and extinguished a taper, without 
being itfelf inflamed, or becoming red. Bur, 
upon letting up to it liquid cauftic ammoniac, 
there was a refidue from 5 to 7 inches of a pecu- 
liar inflammable gas, which burnt with a greenifh 
blue flame. , When I made ufe of the water-tub, 
'I obtained, from .the fame materials, from 25 to 
27 inches only of gas, although the average quan- 
tity of the peculiar inflammable gas was like- 
wife from 5 to 7 inches ; therefore, the difference 
of the aggregate prodiudV, over the two fluids, 
muft have arifen from the abforption, by the wa- 
ter, of a part of the carbonic acid in its nafcent 
ftate. The variation of the quantity of the in- 
flammable gas, when powder from the fame par- 

• * I cannot. apcQunt for this. appearance. . 

:. eel 
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.eel is ufed, feems to depend upon the acid being 
• a little more or. lefs dilute. 

With refpedt to the nature of the peculiar in- 
flammable gas, it is. plain to me, from the rea- 
fons I fhall immediately adduce, that it is no 
other than the gas (in a pure ftate) into which 
.the nitrous etherized gas can be refolved, by 
treatment with dilute fulphuric acid. 

. The Dutch chemifts have (hewn *, that the 
nitrous etherized gas can be refolved into nitrous 
.gas* by expofure to concentrate fulphuric acid, 
and that, by ufing a dilute iaftead of a concen- 
trate acid, a gas is obtained which enlarges the 
iteme of a burning taper, fo much like the gafe r 
ous oxyd of azote, that they miftook it for that 
4ubftance; until they discovered that it was per*- 
man en t over water, refufed to detonate with hy- 
drogen, and that the fallacious appearance was 
owing to a mixture of nitrous gas with inflamma- 
ble gas. 

The inflammable gas feparated from the pow- 
der anfwers to the defcription of the gas which 
at^firftjdeceived the Dutch chemifts; ift, in 
being permanent over water; zdly, refuting to 
detonate with hydrogen ; and, 3diy, having the 
appearance pf the gafeous oxyd of azote, when 
mixed with nitrous gas. 

! The gas feparable by the fame acid, from' ni- 
trous etherized gas, and from the mercurial pow- 
der, have therefore the fame properties. Every 
chemift would thence conclude, that the nitrous 
etherized gas is a conftituent part of the powder, 
had the inflammable and nitrous gas, inftead of 

* Journal de Phyfique, p. 250, O&ober, i/94» 

the 
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the inflammable and carbonic acid gas, been the 
mixed produdt extricated from it oy dilute ful- 
pluiric acid. 

It however appears to me, that nitrous gas was 
really, produced by the a&ion of the dilute ful- 
phuric acid ; and that, when produced, it united 
to an excels of oxygen prefent in the oxalate of 
mercury. 

- To explain how this change might happen, I 
muft premife, that my experiments have -fhewn 
.me that oxalate of mercury can exift in two, if 
not in three ftates. 

'i ft. By the difcovery of Mr. Ameilon, already 
quoted, the precipitate obtained by oxalic acid, 
from nitrate of mercury, fufes with a hiding 
-noife. This precipitate is an oxalate of mercury, 
i'cemingly with excefs of oxygen. Mercury dif- 
iblved in fulphuric acid and precipitated by ox- 
alic acid, and alio the pure red oxyd of mercury 
digefted with oxalic acid, give oxalates in the 
•fam$ ftate. 

adly. Acetate of mercury, precipitated by wt*- 
alic acid, although a true oxalate is formed* has 
no kind of inflammability. I confider it as an 
oxalate with lefs oxygen than thofe above men* 
Honed, 

3dly. A folution of nitrate of mercury, boiled 
whh dulcified fpirit of nitre, gives an oxalate 
more inflammable than any other ; perhaps it 
contains moft oxygen. 

The oxalate of mercury remaining from the 
powder in the fulphuric liquor is not only always 
in the fame ftate as that precipitated from acetate 
of mercury, entirely devoid of inflammability, 
but contains globules of quickfilver, confecjuently 

it 
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it muft have parted with even more than its ex- 
cels of oxygen ; and, if nitrons gas was prefent, 
it would of courfe feize at leaft a portion of that 
oxygen. It is true, that globules of quickfilver 
may feem incompatible with nitrous acid ; but 
the quantity of the one may not correfpond with, 
that of the other, or- the dilution of the acid nuy 
deftroy its a&ion. 

As to the prcfence of the carbbnic acid, it 
muft have arifen either from a complete * d** 
compofition of a part of the oxalate ; or, admit* 
ting the nitrouar etherized gas to be a conftitUent 
principle of the powder, from a portion of the 
oxygen,^ not taken up by the nitrous gas, being 
united with the carbon of the etherized gas. 

< t' 

SECTION XIII. 

* 

The muriatic acid, digefted with the mercurial 
powder, diflblves a portion of it, without; efctrit 
eating any nptable quantity of gas. The diflblu- 
tion evaporated to a dry fait taftes like the corro 
iive fublimate; and the portion, which the -acid 
does not take up, is left in a ftatc of an uninflamf 
mable oxalate. 

* Inflammable oxalate of mercury, made to fufe in a re> 
tort connected .with the quickfilver tub, gives out carbonic 
acid gas. 
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XXIX. Obfervations on Clarification. 
By Citizen Parmentier. 

(Concluded from Page 138;) 

X HE filters of glafs may very well be formed in 
a funnel. The great art that is required in order 
that they may produce this effedl, is firft to fix 
fome fragments of glafs in the tube, afterwards to 
add other fmaller ones, and thus to continue, al- 
ways diminishing the fize of the fragments, till 
we have formed a thicknefs of three or four fin- 
ger's breadths, the upper layer of which ought to 
be glafs reduced to fine powder. 

This kind of filter lets the liquid pafs through 
with fufficient facility, that in lefs than an hour 
it is poffible to "filtrate feveral killogrammes of 
acid, in a funnel of glafs of a moderate fize. 

Sand is alfo very commonly ufed for clarifying 
the water employed for domeftic purpofes. The 
ciftcrns lined with fand are in faft real filters, 
the effedt of which is the more . certain, the 
more the layers of fand are difpofed in fuch a 
manner, that the water which covers them is 
obliged fucceflively to pafs through them, and 
that they retain the fubftances which injure its 
tranfparency. 

The art of con ft ruling citterns lined with fand 
has not jet arrived at thedegree of perfection to 
which it might be brought, and though" its ob- 
ject may feem to be of but fmall importance, it 
neverthelefs well deferves the attention of phi 
lo&pkers. 

For 
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For the reft, experience proves that cifterns 
lined with fand can be ufed with advantage only 
during a certain tirne ; frequently it is neceffary 
to renew the land Which they contain, of at leaft 
to wafli it* in order to deprive it of the earthy 
and heterogeneous fubftanees which the water de- 
pofits in it, and which, when they have accu- 
mulated to a certain degree, not only prevent the 
filtration, or render if incomplete, but alfo com- 
thuhicate to die liquid a tafte, which is the more 
difagreeable the longer they have remained in it. 

Nothing, is more eafy, as is well known, than 
to deprive the water of rivers of the earth which 
it often carries along with it, and which irtipairs 
its tranfparency. * AH that is required, is to let it 
ftand for fotne hours in an earthen veflel, but un- 
covered, for the adlion of the air is neceflary in 
order to effedfc this precipitation in a fpeedy and 
complete maimer. 

However, thotigh the pradtice of filtering wa- 
ter deftined to be ufed as drink is to be traced to 
the moft remote antiquity, it muft be confefled, 
that .the cifterns eftablifhed for this purpofe do 
not only free them of the mud which rendered 
them turbid, but like wife deprive them of a fu- 
perabundance of air with ivhich they are fome- 
times impregnated, a fuperaburidance which con- 
stitutes their Iightnefs, their fharpnefs, &c. in a 
word, that fuperiority which the water of the 
Seine, for example, has over that of all known 
rivers- The proof that this is the cafe, is that 
by dint of repeated filtrations one may render wa«- 
ter infipid, heavy, and unwholefbme. 

Thus when one wifhes to determine the'fpecific 
gravity of the water of the Seine, one ought to 

Vol. XVI. A a take 
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take it from the river on a day when it is limpid* 
or at leaft let it clear itfelf by ftanding, and not 
choofe the filtered water in preference ; for if this 
operation renders water more clear, it at the fame 
time produces confiderable changes in it, by de-r 
priving it, as has been remarked, of the air which 
it contains in fuperabundance. 

I have known a perfon wbofe organs of taftc 
were rendered fo acute by exercife, that he could 
diftinguiih water that had been filtered through 
fand from fuch as had not, by the different itn-i 
preffions which that made upon them. The latter 
appeared to him to be more fapid and light. This 
undoubtedly proceeds from the abfence of the air, 
we have mentioned, and which may be ftill more 
diftin&ly perceived under the recipient of the 
pharmaceutical apparatus. Some perfons, interefted 
in fupporting the opinion contrary to that which 
has been advanced above, have afferted that if the 
water were continually obliged to pafs through ten 
feet of fand and gravel from below upwards, it would 
be in a condition to produce, with the weight of 
the heterogeneous fubftances, an efFe<5i capable 
of contributing to purify it completely, that is to 
fay, to deprive it of its falts : the prepofleffioa 
was fo great that the following reafonmg was ad- 
duced in favour of this notion. 

" If thefe filters are fufficient for depriving the 
.water of ita air, why fhould not this operation of 
filtration be equally proper for depriving it of the 
falts which it contains ?" but attention has not 
been paid to the circumftances that thefe falts, 
held in folution in the water, being of greater 
fpecific weight, filter themfelves . together with 
,it through the fmalleft tubes, whilft the air, ber 
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ing fpecifically lighter than the water, and exift- 
ing in it in a ftate difFerent from that of the falts, 
feparates itfelf eafil y ; finally, it has alfo been at- 
tempted to apply filtration to thq water of the fea, 
with a view to render it palatable ; the procefs for 
this purpofe has been announced to government 
as a new and ingenious invention ; it confifted in a 
filtration which was effe&ed from below upwards 
by the application of force. 

But the union of the faline fuhftances with the 
water is not a mere mechanical ftate of divifion i_ 
they are not merely interpofed between its parti- 
cles, as fome philosophers have maintained, but 
they are perfectly diffolved in the water, and pof- 
fefs a degree of fluidity equal to its own. Thefe 
falts confequently become capable of paffing 
through filters with the moft minute pores. It is 
therefore only by reducing the water to the ftate 
of vapours that we can feparate the faline fub- 
ftances which it holds in folution, and no other 
expedient than diftillation will ever produce a fa- 
tisfa6tory effeft. But let us refume the fubjedt 
of the general effe&s of filtration. 

Befides the filters of which we have already 
treated, the ftones known by the appellation of 
filtering-ftones are alfo employed for clarifying 
water. Of thefe there are feveral kinds ; they are 
very porous, as they cojifift for the greater part 
of free-ftone. They are hollowed out and filled 
with water. This fluid gradually infinuates itfelf 
amongft their pores, and appears on the outfide 
in the v form of clear drops, which fall into a 
receptacle upon which the ftones are placed. 

Thefe ftones ought previoufly to be wafhed fe- 
veral times with water ; it is even remarked* that 

A a a the 
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the water which is filtered through them during 
the firft days has a difagreeable tafte, which 
depends upon the foreign fubftances this fkrid 
has diflblved in paffing through the ftone; fo 
that it is not till the water which, pafles through 
has no longer any peculiar tafte that it is fit to be 
ufed for drink. 

Upon the whfcle, the filtering- ftone, as it has 
been extolled, is a bad means for procuring good 
water. Befides, the filtration proceeds very flowly, 
and frequently even ceafes to take place, untefc 
we ufe the precaution of rubbing both the infide 
and outfide of the ftone, from time to time, with 
a hard bmfti, in order to detach the mud which* 
the water depofits upon it. It b undoubtedly to 
thefe inconveniences that we ought to attribute 
the difrepute into which this kind of filtration 
Hands at prefent* 

It now only remains for us to fpeak of the pro- 
cefles employed, in order to give different fluids 
that perfect limpidity, which they can never ac- 
quire by fpontaneous clarification and by means 
of filters, of whatever kind they may be> 

If it be true, that the opacity obfervaWe in cer- 
tain fluids is entirely owing to the imerpofition 
of molecules which are not diffblved, but merely 
fufpended in them by the aid of a ftate of extreme 
divifion, it is certain alfo, that under other cir- 
cumftances the deficiency of tranfparency de- 
pends entirely upon the imperfeift folubility of 
one or more fubftances which thefe fluids contain;: 
fo that in order to give them the defined limpi- 
dity, it is absolutely neceflary to have recourfe to 
meains which augment th« folubility of the fub- 
ftances in que ft ion, or at leaft effect their total 
feparation. 

Albuminous 
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Albuminous arid gelatinous matter* the adds, 
certain falts, lime, cream, Hood, alcohol, may 
in many cafes contribute to effe<ft the clarifica* 
tton of certain fluids* for which the ordinary 
filters would be inadequate. However, thefe 
agents are not to be ufed indifcriminately, and 
the preference which is given to the one above 
the other always requires to be- determined ac- 
cording to the knowledge which we have of the 
compofition of the liquid we wifh to. clarify* 
Accident has discovered, for example, tfcat two 
handfuUsof marl, reduced to a coaife powder, 
and thrown into the preffing tub, clarify cider. 
. The effe& of the albuminous and gelatinous 
matters is principally remarkable in the vinous 
liquids. It is on this account that they are em- 
ployed when it is required to fine wines, that is 
to fay, when we wiih to give them that high de- 
gree of limpidity which they can rarely acquire, 
and.prcferve by mere rcpofe. In this cafe, no- 
thing more is required, than to diflblve either o£ 
tiftfe two fubftances in a fmall quantity of water, 
and to mix this folution cold with the wine ; a 
ibort -time after, a kind of net- work is obferved 
throughout the whole mixture, which foon con-i 
trading together colle&s all the foreign fub- 
ftances from the wine, and carries them with it 
to the bottom of. the vat. 

In other inftances, one is obliged to heat the 
liquids with which we mix the albuminous mat- 
ter ; and it is only at the moment of ebullition 
that the clarification takes place. The moft of 
the fyrups are clarified by this procefs, and no . 
Other has yet beep discovered that produces a 
better eflfedL < 

It 
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It is alfo obferved, that albuminous maftef 
alone is not always* fufficient to clarify liquids, 
, even though we raife them to a degree of tem- 
perature fufficient to make them boil, but that 
it is neceflary to afiift its operation by means of 
an acid, or a fait with a redundance of acid* In 
proof of this, we may adduce what takes place irv 
the clarification of whey. 

In fa&, it is demonftrated that it is only when 1 
we add to this fluid, at the momenfcwhen it begins- 
to boil, fome acidulous tartarite of potafh {cream 
ef tartar) y or vinegar, that the albuminous mat* 
ter with which it had previoufly been mixed, co- 
agulates and carries with it the cafeous matter, 
which impaired the tranfparency of the ferum. 

For the reft, it is eafily conceived that the 
quantity of acid which it will be proper to add 
in this cafe, mull always bear a relation to the 
ffcate of the fluid, and that it would be ridiculous 
to pretend that the proportion can be fixed in an 
invariable manner. 

New cream is employed with advantage for 
clarifying fpirituous liquors : one or two fpoon- 
fuls to the pint are fufficient to produce this effeA 
in the fpace of a few hours in the cold. But as 
in this clarification, fome cafeous particles always 
remain fufpended in the fluid, by reafon of their 
great tenuity, it is neceflary to feparate them at 
laft by filtration through a bag or through paper. 

Finally, there are fome fluids, which, in order 
to become clear, require to be fubje&ed to a de- 
gree of heat nearly approaching that of boiling 
. water. Thefe are principally fuch as are rendered 
opaque merely by fubftances, fe^e folubility of 
which cannot become complete, unlefs it be fa- 
cilitated 
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cUitated by raifing the: temperature of their fol- 
vent above its natural ftate. 'Many faliue foluv 
tions ftand in this predicament, and whoever oc- 
cupies himfelf ever fo little with chemiftry, wift 
frequently meet with fuch. 

Moft of the frefh-expreffed juices of Vegetables 
may alfo be partially. clarified by the operation of 
heat. x Thus it is cuftomary amongft apothecaries 
to have resowfe to this means with thofe juices 
which, on account of their thicknefs and vifco- 
fity, are not fufceptible of being filtered. 

Frequently a flight degree of heat, applied to 
the expreflfed and filtered juices of certain ve* 
ge tables, is fufficient fuddenly to deftroy their 
tranlparency ; in this cafe, a flaky, whitifli fub- 
fiance floats in the liquid, and collects at the bot- 
tom of the veflel. This is the fubftance which 
Rouelle, the ^younger, cpnfidered as the vegeto- 
animal matter of corn, and which I demonstrated, 
as far back as the year 1772, to be nothing more 
than a fubftance analogous to the white of egg ; 
which proves that at that period we were upon 
the way to inferibe albumen amongft the products 
pf the vegetable kingdom. 

An important obfervation, upon which I ought 
to infift, is tbat in general it appears abfolutely 
necei&ry to feparate the magma , which forms in 
liquors $h# are clarified with albuminous matter, 
efpecjally yhen, in order to concentrate thofe 
liquids, it is pecefiary to evaporate them by the 
£id of ebullition. Without this precaution, this 
magma would diflblve, and the liquors would be- 
' come more turbid than they were previous to the 
clarification. It proceeds from a fimilar caufe, 
that broth, from which the fcum has not been 

taken 



1 84 Obfervations m Cdar^catkru 

taken off, always retains a difagreeabie appear* 
ance, and will not keep* 

Though the employment of albuminous matter 
for clarifying the juices of certain vegetables be 
of utility, it is, however, not without its incon- 
veniences. Amongft others, one that has been 
remarked is, that it changes the nature of thefe 
fluids in fuch a manner, as partly to deftroy their 
medicinal properties. It is known what happens 
to certain pharmaceutical preparations) fuch as 
deco&ions of medicines, when, in order to cla- 
rify* them, recourfe has been had to white of egg 
and heat ; for then they are almoft without efieft* 
unlefs we take care to double the proportions tif 
the ingredients that ought to enter into theif 
composition. Lewis has remarked that this opera- 
tion deprived the fyrup of diacodium of 4l its! 
powers, 

. Thefe are the obfervatiofts which I thought 
would be ufefiri to tolled on the fubjedl of clari- 
fication. My intention in communicating theoi 
was to fhew, that fuch an operation, though Am- 
ple in appearance, muft not be perforated in an 
indifferent manner, and that, amongft the various 
procefies that are in common ufe, fome dfc not 
prcfent refults equally fatisfa&ory with thofe of 
others. The choice ought therefore always toJ>e 
determined according to the nature of the fab- 
fiances' upon which we have to operate. I con- 
fine myfelf to the relation of the fiufts ; to others 
I leave it to give the explanations of them- that 
may be defired. 
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XXX. Report to the Society of Mines, concerning a 
netv Procefs for the Converfion of Wood into Char- 
coal: invented by Citizen Brune, Proprietor of 
the Forges of Sorely near Anet. 

By the Citizens Blavier. and Brochjn. 

IN a report addrefled by one of us to the fociety 
of mines, laft Frimair, concerning a procefs of 
citiz.en Fremin, in which wood is converted into 
charcoal, by diftillation, in clofe veffels, we an- 
nounced fome very interefting refultswith refpeft 
to the augmentation of the produ£t ; at the fame 
time expreffing our regret, that the execution of 
the procefs was fo difficult and expenfive, and 
that the charcoal had not thofe properties which 
can alone render it ufeful for all the purpofes for 
which it is employed. 

The. procefs of citizen Brune fupplies com- 
pletely, and beyond all expectation, every thing 
which was wanting in that of citizen Fremin, as, 
befides doubling the produdl in charcoal, the ap- 
paratus is fimple, and may be cafily conftrudled, 
at a very fmall expenfe. 

The experiments which have lately been made 
at Paris, at which we affifted by order of the 
fociety of mines, leave no doubt as to the great 
fuperiority of this procefs, above all others which 
have hitherto been known. We think it proper, 
to premife an accounr of thefe experiments, by a 
defcription of the apparatus, and of the means 
employe4 by the inventor. 

Vol. XVI, . Bb Descrtp- 
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Description of the Apparatus. 

A hole is dug to the depth of from four to five 
decimeters, (from 15 to 18 inches), the diameter 
muft be equal to the bottom of the furnace ; this 
hole is covered with plates of iron rivetted one 
upon another, and fupported on a frame com- 
pofed of bars of iron ; the parts which are not 
fufficiently joined muft be carefully luted. 

The furnace is conftru&ed on thefe iron plates, 
in the fame manner as in the procefs moft com-' 
monly employed ; that is, a triangular prifm, 
compofed of billets laid lengthways on each other, 
forms the nucleus, around which the wood is 
placed, fo as to give the form of a truncated 
cone ; but this hollow prifm, which, in the com- 
mon furnaces, ferves the purpofe of a chimney, 
is here applied to a different purpofe, for its in- 
terior is furnifhed with billets, difpofed vertically 
along the whole height of the apparatus, 

The furnace thus conftru&ed, with a bafis 
which is or ought to be of a furface " equal to 
that of the iron plates, is covered over with 
leaves, and a thin ftratum of twigs mixed with 
earth. 

Belides the aperture that gives accefs to the 
hole which ferves for the afh-pit, three air-holes 
are formed, which communicate from the inte- 
rior of the hole to the outfide of the furnace; 
one of thefe air-holes is directly oppofite to the 
principal aperture, and the two others are at an 
equal difhwce from the firft, and form this prin- 
cipal aperture. 

Expeiu- 
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Experiments on the Process of 
Citizen Bxune. 

Experiment A. The furnace which was cdn- 
Hxu6ted under our infpe&ion was compofed of 
7884 cubic decimeters (230 cubic feet) of frefh. 
oak-wood, itripped of its bark ; the billets were 
54 centimeters (nearly 20 inches) in length. To 
ascertain the weight of the wood employed, we 
had a pile of it weighed, containing 567 cubic 
decimeters, the weight of which was found equal 
to 269 kilograms, (275 pounds), from which it 
may be prefumed, that the whole weight of the 
wood employed in the furnace was equal to 3743 
kilograms (3826 pounds). 

The furnace was difpofed as we have defcribed 
it above, with this exception, that the plktes of 
iron joined together formed a fquare of three 
meters 25 centimeters, (10 feet), and that the 
balis. of the furnace was 48 decimeters in diaimeter, 
(nearly 15 feet), fo that a part of the bafis ex- 
tended beyond the iron plates, a defedl which 
ought to be avoided, and which arofe in tbis in- 
ftance from the employment of the "firft iron plates 
which were at hand. 

It was fet on fire tlie 20th Ventofe at ten in the 
morning; two fmall faggots formed of flight 
branches had been previoufly put in the centre 
of the hole ; after they had been fet on fire, four 
iimilar faggots were fucceflively added; at 15 
minutes after 10, the humidity of the wood turn-' 
ing into gaz, exhaled from all parts of the furnace ; 
at 45 minutes after 10, the combuftion began, 
and was' rapidly communicated to all points of 
the bafis' of the apparatus, 

Bb 2 At 
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At 1 1 , all the apertures of the hole were clofed ; 
and a paffage for the air into the furnace was 
formed, by making holes gradually from bottom 
to the top, while care was taken to accelerate the 
combuftion in thofe parts where it appeared to be 
retarded, and to cover thofe with earth from 
which the vapours ifluing more abundantly 
ihowed the ignition to be too active : thefe are 
the only precautions which the management of 
the furnace, and the direction of the combuftion,. 
require. 

The furnace was extinguished on the 22d, at 
two in the morning ; fo that the duration of the 
combuftion was 40 hours. 

On the 24th, the charcoal being uncovered, 
we had it meafured, it filled 22 meafures and a 
quarter, the meafure being a cubic cheft of the 
capacity of 274 decimeters (8 cubic feet), which 
gives 6101 cubic decimeters (178 cubic feet) of 
charcoal as the produdl of the combuftion. 

Two hundred and feventy-four cubic decime- 
ters (eight cubic feet) of charcoal, we found to 
weigh 52 kilograms 864 grams; (108 pounds), fo 
that the weight of the 6101 cubic decimeters of 
this combuftible may be eftimated as equal to 
1 1 76 kilograms, and the cubic meter fhould 
weigh 192 kilograms 755 grams (13 pounds 8 
ounces the cubic foot.) 

Experiment B. A fimilar experiment was 
brought to a conclufion on the day we were af- 
fembled : we think it our duty to make it public, 
and explain the refults, as thefe two experiments 
tfiay be adduced in confirmation of each other. 
The experiment in queftion was made in the pre* 
fence of citizen Molard and feveral matter^ of 

'forges^,. 
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forges, on the fame fpot as the forpier, of which 
we have given an account, and with the fame 
fort of wood difpofed in the fame manner. 

The furnace was conipofed of 7412 cubic de- 
cimeters of wood, it was fet on fire the 15th Ven- 
tofe at half after eight in the morning ; the fur- 
nace began to be ignited at half paft ten, the 
combuftion ceafed the 17th at two in the morn-' 
ing, and its duration was therefore 41 hours and 
30 minutes. 

The charcoal which refulted from this opera- 
tion was meafured in our prefence; the meafure 
was cubic, and contained 294 cubic decimeters, 
19 meafures were filled, which gives us the total 
of charcoal, 8592 cubic decimeters. 

Having, moreover, caufed a meafure of char- 
coal to be weighed, we found that the weight of 
the cubic meter # was 208 kilograms 160 grams, 
(14. pounds 10 ounces the cubic foot.) 

That no doubt might remain about the refults 
of the foregoing experiments, and that they might 
be brought to an exadt comparifon with the molt 
ordinary mode of converting wood into charcoal, 
we thought it effential to repeat the experiment, 
by performing the two procefles at the fame time 
with equal quantities of wood of the fame kind. 

The identity of the products obtained in the 
experiment A and B, the ftate of the atmofphere, 
which varied very little during the whole time 
that the three experiments lafted, and the precau- 
tions which were taken to obtain exadt refults, 
are a further proof of the exadtnefs of the rela* 
tions which fubfift between the produces fur- 
nished by the two procefles. 

* 

Experiment 
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Experiment C. on the Converfion of Wood into Char- 
coal according to the Common Procefs. 

The furnace was compofed of 7368 cubic de- 
cimeters of green oak-wood, ftripped of its bark, 
and like that which was tifed for the preceding 
experiments. 

The wood arranged according to the ancient 
method, and covered with leaves and earth, as is 
commonly pra&ifed in finall furnaces, was fet on 
fire the 25th Ventofe at feven in the morning ; 
it ceafed on the 27th at four in the morning, 
which gives a duration of 45 hours. 

On the »8th at eight in the morning, the 
charcoal was uncovered ; after having feparated 
the uncharred pieces, we meafured the charcoal 
which remained, which amounted to two me- 
ters 742 cubic decimeters (80 cubic feet) ; the 
quantity of uncharred pieces, amounting to 274. 
cubic decimeters, formed an eleventh of the total 
produdl. 

The weight of 274 cubic decimeters (eight cu- 
bic feet), being found to conftft of 53 kilograms 
361 grams (109 pounds), we deduced the weight 
of the cubic meter, amounting to 194 kilograms 
594 grams ; that of the cubic foot amounts to 1 3 
pounds 10 ounces. 

The comparative table is as follows : 



Comparative 
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Comparative Table of the refuhs produced in the 

three Experiments. * 



For eight cubic metres of wood, weighing 3798 Kilogramncs 
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* We have referred all the refults to one, and the fatne 
quantity of wood, in order that the proportion* may be more 
cafily under flood, 
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Observations, 

Wc fliall add only a few obfervations on this 
table. 

It appears that in the experiment A, the weight 
of charcoal is lefs than in the experiment B ; this 
difference arifes from the charcoal having been 
more burnt in the former than the latter, which, 
we had already perceived before we compared the 
weights : independently of this circumftance, owing 
to the fatigue of the workman who had watched 
feveral nights, it is certain that the produft would 
have been greater, and the combuAion of fhorter 
duration ; becaufe the fpot on which we operated 
had been warmed before the firft operation. 

Independently of the great fuperiority of the 
produdi of charcoal, according to the procefs of 
citizen Brune, a very great advantage refults from 
the employment of it, which is, that it leaves no 
uncharred pieces ; the bafis of the furnace enter- 
ing into combuftion almoft inftanrancoufly, by 
means of the power of conducing caloric in the 
iron plates on which the apparatus is conftru&ed, 
the combuftion continues gradually and uniformly 
to the fuperior parts of the furnace ; whereas, in 
the ordinary procefs, the combuftion beginning 
in the centre and communicating flowly, the 
wood which is in that part is burnt before that 
which is near the furface of the furnace, and par- 
ticularly that on the bafis, have pafTed into com- 
buftion ; and for this reafon a great part of the 
wood which touches the ground, principally' near 
the borders, is always incompletely reduced to 
charcoal. 

In the experiments according to the procefs of 
citizen Brune, we have alfo found fome uncharred 

pieces > 
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pieces, but in fmall quantity, which* arofe, as we 
obferved above, from the bafis of the furnace 
being extended beyond the iron plates, a particu- 
lar circumftance from which no induition fhould 
be known, as it is a fault which, may eafily be 
avoided. 

For the operations of which, we have given an 
account that much lefs confiderable quantities of 
wood were employed than thofe with which fur- 
naces are ufually conftru&ed : now, it is known 
that, in the ordinary procefs for converting wood 
into charcoal, the proportion between the pro- 
du6t in charcoal and the wood employed dimi- 
nifhes in the ratio of the augmentation of the vo- 
lume of the furnaces, or rather of the furface of 
the bafe, fo that in carrying the procefs into exe- 
cution, one has greater profit, withorefpeftto the 
products, by conftrudting fmall furnaces. 

By means of the procefs of citizen Brune, this 
progreffive diminution of the product in propor- 
tion to the augmentation of the volume will be 
done away, or at leaft it will be rendered lefs 
perceptible, as it will be eafy in all cafes almoft 
mftantaneoufly to heat the frame of "iron plates 
upon which the furnace jrefts, whatever furface it 
may prefent. 

Trials of the Charcoal* 

We Ifave made feveral trials of the charcoal 
produced in the comparative experiments ; but as 
we were not provided with the means of making 
thefe trials upon a large fcale, and as the refuks 
.which we obtained prefented fome variations, in 
fpite of the precautions which we had taken, va- 
riations which are to be attributed to thofe of the 
Htmofphere, we fliall abftain from making them 

Vol. XVI. ' Cc public, 
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public, appreheftfive left they might give octfa- 
fion to concluftons that might be contradi&ed 
by experience. We ought, however, to remark, 
that the very flight differences which we have ob~ 
ferved are in favour of the charcoal produced by 
the method of citizen Brune : moreover, it will be 
eafy for the mafters of forges, whom this difco- 
very more particularly interefts, to make fufficient 
comparative trials. 

Note j We find by the regifter, that the ordi- 
nary cord of wood of eight feet in length, two 
and a half in breadth, and four in height, con- 
taining eighty cubic feet of wood, has produced, 
and, when the wood is good, always will produce, 
feven facks and a half of charcoal, each fade 
weighing more than the charcoal produced by the 
old procefs, and of the beft quality. 






XXXI. Defcription of newly - invented moveable 
Forcing-frames for Plants, 6fr. By Benard, 
Member of the Agricultural Society of Seine & Oifi* 

WITH A fcLATE. 

Read at a public Sitting of that Society, 

IT is uncertain whether the ancients were ac- 
quainted with any artificial means of accelerating 
vegetation ; countries inhabited by the Greeks 
and Romans not compelling them to feek the af- 
ififtance of art to fupply any deficiency in the li- 
berality of nature. 

With regard to our own anceftors, it appears 
that the objedls of hufbandry being then equally 

rude 
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Yude with the hands employed in its labours, and 
governed by many ridiculous practices converted 
by fuperftition into irrefragable laws* agriculture 
Was wholly deftitute of that eftimation which is 
fp requifite to animate every fpecies of human 
induftry. 

On this fubje<ft mention has been made of the 
kitchen-gardens eftablifhed by order of Francis I, 
at Anet, near the foreft of Yvri, under the in- 
fpe&ion of a Ikilful gardener named Martin v 
but it appears that it was for Henry IV. at St* 
Germain- en -Laye, that arcades open to the 
fbuth were firft erected for accelerating the 
growth of peas. 

La Quiminie, who formed the fuperb kitchen* 
garden at Verfailles, Scarcely made any farther 
advances; it is well known that fruits and flowers 
were at that time brought by poft from Provence 
to Lewis XIV. for the gratification of his court. 

Fagon, at the Jardin - des - plafttes, at Paris* 
caufed fome glazed fafhes to be conftru&ed for 
foreign plants, which, for want of fufficient light, 
Could not flourish in the green-houfes built for 
orange-trees fuch as the faperb orangerie at Ver- 
failles. To thofe fafhes were added ftoves and 
furnaces. But thefe methods were fcarcely ap- 
plied to forcing fruit till the reign of Louis XV. 

We are allured that an Englifhman named 
Gordon was. the firft who made experiments of 
this kind jn confequ^nce of obferving that a 
vine-branch, which accidentally entered between 
two fafhes of a window, put out leaves long be- 
fore the reft of the ftem, and that the forced 
grapes it produced ripened better. 

Hence arofe all the hot-houfe fafhes, the frame- 
lights* hand-glaffes, or ,covers, formed of fmall 

C c a panes 
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panes of glafs, joined together in leaden fram£3, 
and thofe formed of large plate-glafs. At length 
Richard Senior built both for himfelf at St. Ger- 
main, and afterwards for the king, at Trianon, 
hot-houfes, in which were feen, for the firft time 
in France, peaches, cherries, plums, ftrawber- 
ries, apricots, and vines, bearing fruit in the 
depth of winter, and lilacs, rofes, honeyfuccles, 
feringas, hyacinths, narciflufes, and other flowers 
in full bloom. 

In the Ecole du Potager, written by CombUs, 
about 1750, are the details relative to the ma- 
nagement of the glafs covers and fafhes ; but a 
great improvement ftill remained, which has beei* 
accompli (hed in the invention of the forcing- 
frames, (Pavilions de primeurs,) to which M. Be- 
nard has been led by .various and fucceffive at- 
tempts now fubmitted by him to the public. As 
it has fallen to my lot to give an account of thefc 
attempts, and of the management of themj I ought 
in the firft place to ftate the dimenfions of the 
frame-lights compofed of only two parts. 

The lower part a, (fee Plate VIII. Figs. 3, 4, 5,) 
is formed by the union of two fquare fafhes, the 
lower about 13 decimeters, (4 feet French,) the 
upper only 9. 

The latter is raifed above the former about 5 
decimetres, (13 inches French,) and the two 
are joined by fmall iron rods fit for the reception 
of the panes of glafs. 

The upper part b y confifts of a wooden fafh, 
bearing alfo four iron rods at the corners, and 
four in the middle, joined together at a fingle 
point r, where a heavy ring is affixed ; the in- 
clination of this upper part being lefs rapid, as 
in the broken roofs (toils broijes) of the common 

green- 



moveable Fmlng-fr antes for Plants &c. *<# 

green - houfes : it is only . 3 decimetres by 8 for 
the half breadth. 

During the time when the vegetation having 
grown up requires more height in the building, 
a height of wood may be placed between the two 
portions fo as to raife the upper part one decime- 
ter at leaft ; another placed below would raife the 
whole, when needful, more than two. 

From this arrangement of the glafs arifes a mafs 
of light extremely valuable to vegetation. The 
proximity of the glafs is another advantage, which 
is the more important as it is well known that 
plants kept under glafs become etiole> that is, 
grow weak by lengthening themfelves to excefs 
in order to reach and touch the glafs near which 
the influence of the fun is always greateft. And, 
laftly, the inclination of the glafs, and its being 
placed in three different plains, increafes more 
and more the effedl of the folar heat. 

Shutters applied in fucceffion, whether toward 
the north or toward the fun, protect the plants 
from the cold, or fhield them from an excefs of 
heat, and may be ufed throughout the whole 
during the winter nights. 

Thus, with mere glazed frame-lights, a great 
number of young and delicate plants may be 
reared, efpecially the fineft melons and canta- 
loups ; or more common productions may be ac- 
celerated, is ftrawberries, French-beans, and the 
early cabbages, as well as a variety of flowers : 
or fmaller eredlions may be made for thefe vari- 
. ous ufes ; but the extent of the ground thus 
preferved from the chilling moifture of cold rains 
is an advantage not to be negle&ed or forgotten ; 
.and frame-lights, of 13 decimeters fquare, being 
^afily removed by one man, or cultivated to the 

midft 
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midft of them, that fize appears moll coll* 
Ten ient. 

All this, however, conftitutes but half the me- 
rit of thefe hot-houfes. It is evident they may 
be placed over a hot-bed, accompanied vrith 
chafing difhes, and their (butters covered and 
furrounded k with horfe - dung when needful ; 
though, as is well known, the heat of that fub- 
ftance, which is often difficult to be obtained, 
is ftill more difficult to be kept up. 

The beat of furnaces is liable to the fame ob- 
jections on account of their extent, even in the 
fmalleft hot-houfes. Another defecft in thefe 
buildings is the diftance of the plants from the 
glafs. A third arifes from the great mafs of air 
heated to a lofs; not to mention the no lefs im- 
portant mafs of the materials, naturally cold in 
thepifelves, of which the walls are built. I^aftly, 
their being ftationary is one of the greateft ob- 
ftacles to their being employed in horticulture. 
They are an expenfe only to be incurred by land- 
owners, and by land-owners who live in affluence, 
or by an extremely fmall number of gardeners, 
induftrious enough to derive from their hot- 
houfes a quantity of fruit, which, if it does not 
enrich, indemnifies them at leaft for the expenfes 
attending this method, which has hitherto been 
the only one known. 

All thefe inconveniences feem to be avoided by 
the frame-lights to which M. B6nard has adapted 
«n apparatus for procuring heat from a kind of 
fuel equally convenient and (Economical, namely, 
two fmall furnaces, in one of which h is placed 
a flrong earthen pan filled with the dregs of oil, 
or two* in cafe of extreme need ; a fecond fur- 
nace g above, with . another pan placed there at 

the 
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the time when the fire is lighted ; an iron pipe f 
placed at the bottom of the frame, to warm the 
wood and earth by means of the fknoke pafling 
through it ; the circulation of which fmoke is 
furthered by the fecond furnace, where the end 
of the pipe pafling through it receives a local 
heat, which rarifies the air throughout the whole 
pipe ; a wooden box j 9 to inclofe thefe parts, 
which are conftru&ed of thin materials ; an iron 
pipe 1, terminating, if needful, in a T, to carry 
off the fmoke when it has become ufelefs. This 
is the whole apparatus, and about a kilogram of 
oil per night, value 1% and 15 cents the whole 
expenie. 5 or 600 francs at moil laid out in 
conftru&ing two of thefe forcing-frames, with fire- 
apparatus, and four without, which are neceffary 
for placing more at large the plants reared in the 
former, ought, according to M. Benard's efti- 
mate, whole experience on this fubje& renders 
his opinion decifive, to produce as much effect as 
a hot-houfe that has coft 3 or 4000 francs, and 
which would require a confumption of feveral 
fathoms of wood. 

The c&conomical gardener alfo finds an advan- 

~#age in having it in his power to keep the parts 

not actually in ufe under cover, by which they 

laft longer, and their expenfe is confequently <U- 

jninifhed, 

Laftly, by fubftituting a number of thefe forcing- 
frames for one hot-houfe, an advantage which 
muft be confidered as almoft invaluble is ob- 
tained ; that of varying the temperature, and ac- 
commodating it to the different plants they con- 
tain, as well as to their various periods of vege- 
tation. 

XXXII. 
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XXXII. On bleaching the Pulp for mamfa&uring 
Taper* By Citizen Loysel. 

FROM THE jINNALES DE CHIM1E. 

« 

JlLVERY one knows the advantages attending 
Mr. Berthollet's method of bleaching thread and 
linen with oxygenated muriatic acid. Chaptal 
has ufefully employed it in reftoring the white- 
nefs of paper uled for engraving and printing; 
and he has lately ftill farther Amplified one of its 
moft important branches by his new proceffes in 
the art of managing lixivia. 

The adoption of the method of Berthollet in 
the manufactory of paper, may carry that branch 
of human induftry to a degree of perfection yet 
unknown, efpecially in France ; for though we 
poffefs in abundance the raw materials for ma- 
king paper, yet fuch are the methods now pur- 
fued by our manufacturers, that only a very 
fmall portion of the rags employed is adapted to 
making white and fine paper ; all the remainder 
being condemned to the production * of the in* 
ferior qualities. 

But the bleaching of the pulp of paper, even 
-when made from the moft inferior rags, may give 
it the quality of that produced from rags of the 
iineft forts; and therefore this improvement will 
not only enable our manufacturers to fupply all 
our domeftic demand for white and fine paper, 
but may alfo injure us the preference in foreign 
markets. The refult of this operation would be 

the 
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the employment at home of a greater number of 
manufa&urers,. and the faving of the profits of 
this manufacture, which ire preferable even to 
thofe of the exportation of our raw' materials in 
fearch of a foreign market. 

The fuccefs of the method of bleaching the 
pulp of paper propofed by Mj\ Berthollet is 
now ho longer problematical ; the application of 
it to the paper for affignats has placed it beyond 
nil doubt. 

It wa3 at the commencement of the year 2 that 
the committee of affignats and monies of the N*~ 
tional Convention, of which committee I was 4 
member, determined to employ this method, ia 
order to increafe, by uniting it with that pf fte* 
reotypes, which they had then recently adopted, 
the obftacles to the forgery of affignats. 

We therefore confulted, in particular MeflTrs* 
Berthollet, Fourcroy, and Guyton, on this plan, 
which their aflfent and information relative thereto 
foon enabled us to execute. We were equally 
affifted by the information of Welter, Athenas, 
Albsn, Carny, Marchais, and Ribeaucour, who 
moft readily communicated to us their procefles, 
and permitted us to fee them performed at their 
manufactories. 

I fhall not here relate all the preliminary ex- 
periments we made previous to eftablifhing our 
works on a large fcale ; I fhall content myfelf 
with fuccin&ly indicating the point from which 
we fet out, the agents we employed, and the 
means that appeared to us the mpft fimple for ar- 
riving at the end propofed. I fhall then fubjoin 
ibme obfervations on the means of improvement, 
which the advances of the fcience fince that pe- 
riod ^dtfiit of applying to thefe pper ations. 

Vol. XVI. Dd In 
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In oar firft procedures we adhered rigordufly 
to the method of Berthollet ; the rags were v fuc- 
ceflively fubmitted to the various lixivia, and 
to the .-baths of bleaching-liquor and fulphuric 
acid mentioned in his memoir. Berthollet had 
fhown, and we were equally convinced by our 
own experience, that in the bleaching-liquor, pre- 
pared without the addition of fixed alkali, the 
gas being lefs ftrongly combined than in that to 
which is added a iolution of potafti or foda, it is 
more eafily difengaged, and more readily enters 
into new chemical combinations. At firft, there- 
fore, we employed this fimple liquor; but the 
workmen prefently exprefled fo great an averfion 
from it on account of its fmell, by which they 
were much incommoded even when ufed with 
the addition of lime-water, that we were obliged 
to abandon that method, though with regret ; a 
facrifice which was increafed by the lofs of time, 
and great additional expenfes to which it gave 
birth. We determined therefore to receive the 
gas in a folution of potafh ; but, as the quantities 
of this alkali that can be employed have very ex- 
tended limits, we endeavoured to confine ourfelves 
as nearly as poffible within thofe which fuffice to 
prevent the fpontaneous liberation of the gas, 
and thus to deprive the liquor of the, fmell we 
were defirous to obviate. This quantity was 5 
kilograms of potalh to 100 litres of water. 

The rags thus bleached acquired a moft bril- 
liant white, though a part of this brilliancy dif- 
♦appeared when the rags were converted into 
pulp, and the pulp into paper. Of this we eafily 
discovered the caufe ; namely, that the internal 
-parts of the threads of which the rags confided 
weFe lefs expofed to the action of the liquor than 

the 
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the furface. Hence ,we determined to abandon 
the plan of bleaching the rags, and apply our 
operations to the pulp. 

But here new obftacles occurred. When the 
•rags are converted into pulp fit to be made into 
paper, the cohefion of this pulp is' fuch that it 
contracts and prevents the lixivia and bleachingr 
liquors from penetrating into all its parts ; from 
which circumftance arife veins, and different fhades 
of colour in the paper. This inconvenience we rer 
medied by bleaching the materials in an interme* 
diate ftate between that of rags and that of pulp 
ready for forming into fheets ; in which we fucr 
ceeded by caufing them to be torn or unravelled 
by a preparatory cylinder, fo as to deftroy the 
texture of the rags, and feparate the fibres, of 
which the threads confifted. For this operation 
50 kilograms generally required two hours. Thus, 
by proceeding ftep by ftep, we advanced towards 
the objeit of our experiments. 

The apparatus invented by Citizen Welter, and 
defcribed by Berthollet, in the firft volume of 
-the Journal of the Arts and Manufactures *, is- 
applicable to all the methods that can be em- 
ployed for procuring the various kinds of bleach- 
ang-liquor, whether the water of the receiver 
contain fixed alkali in folution or not ; or whether 
in the diftillation the muriatic acid be employed 
on the oxyd of manganefe ; or, laftly, the gas 
be obtained by the fulphuric acid on a mixture 
of oxyd of manganele and of muriate of foda. 
It is particularly preferable to all others when 
the water of the receiver contains no alkali, be- 
caufe the abforption of the gas is in that cafe fa- 
voured by bringing it in contadl with the water 

* See our firft volume, page 53. 
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in a great number of points. But as we had de- 
termined to employ a folution of potafh, we were 
enabled to make fome modifications in this ap- 
paratus. 

i. The three interior cifterns of the receiver 
were reduced to one. Ours was formed of a tub, 
containing another, turned downward, and both 
were covered with fheet-lead. 

2. The fize of the communicating tubes fe- 
cured them from being choaked up during the 
diftillation. 

3. The convenience of the workmen in the 
management of the fire, and the advantage of 
having but one aperture to lute, induced us to 
fupprefs the intermediate veffeh 

Defcription of the Apparatus ufed in the Preparation 
of oxygenated muriatic Acid for bleaching the Pulp 
of Affignat-Paper. 

Fig. 1. Plate IX. Plan of the apparatus. 

1,1, &c. Eight furnaces, each pair of whkh 
has a common chimney, of iron plate 4 

2, 2, &c. Eight caft - iron pots, containing 
fand-baths. 

3,3, &c. Eight matrafies, balloons, of bodies 
of earthen-ware, well baked and compaft, to 
contain the fubftances from which the gas is to 
be obtained. Each matrafs is to be oaly two- 
thirds full at moft. Glafs balloons, of little 
thicknefs, may be employed with £qual advan- 
tage. 

4. 4, &c. Glafs tubes for conducing the gas 
into the receiver. Thefe may likewife be made 
of lead. 

5. The 
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•5. The receiver, compofed, ift, of an external 
tub, covered with fheet-lead well foldered, and 
furniihed with a cock (6) near the bottom, for 
drawing off the liquor when prepared \ 2ndly, of 
another tub (7), alfo covered with fheet-lead both 
without and within. This fecond tub is turned 
upfide-down in the former, to contain the gas in 
proportion as it is dilengaged, and to keep in 
contadt with the water of the receiver the part 
which. has not had time to be taken up by it 
while paffing through. 

8. A hole in the upper part of this fecond tub. 
This hole being open affords a paffage to the at- 
mofpheric air when water is poured into the re- 
ceiver. It is then doled with a leaden {topper or 
a cork, covered with paper fteeped in ftarch, and 
feciired with linen or bladder tied down previous 
to. the operation. 

Fig. 2, A vertical fe&ion of the apparatus. 

Fig. 3, Elevation of the fame. 

The placing the furnaces round the receiver 
and the round form of 'the tubs were rendered 
neceffary by the localities of the laboratory where 
we were obliged to perform our operations. In 
another fituation we might have employed fquare 
veffels, and placed all the furnaces in a ftraight 
line under one common chimney. 

1000 litres of water, holding in folution 50 
kilograms of white purified calcined potafh, were 
poured into the receiver. 

When the gas is difengaged by the. muriatic 
acid, the raw materials are employed in the fol- 
lowing quantities : 
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Oxyd of manganefe, - - - - 24 kilogtatfls. 

Muriatic acid of 20 degrees of den- 
fity, according to Bauml's aero- 
meter, -• — — — — — — 68 



Total - - 92 



making 1 1 f kilograms of ingredients to each of 
the 8 balloons. ' 

The procefs commences by pouring 1000 li- 
tres of alkaline water into the receiver, which is 
then clofed by means of the ftopper or cork 8, 
and well luted. Each balloon is then placed in 
its fand-bath, the manganefe, well palverifed, in- 
troduced, the muriatic acid poured upon it, and 
the corks, traverfed by the communicating tubes, 
infer ted. Thefe are luted with paper fteeped in 
ftarch, and the luting is left to dry during ten or 
twelve hours, after which charcoal fires are lighted 
in the furnaces. 

The diftillation continues ten or twelve hours. 
When it is completed, the tubes are unluted, the 
fire extinguifhed, and the balloons fuffered to 
cool in their refpediive fand-baths, till the heat 
of the latter has diminifhed to 60 or 70 degrees, 
when hot water of the fame temperature is poured 
into the balloons. The refidue of the diftillation 
is therein diluted, after which the balloons are 
emptied, and left to cool in bafkets lined with 
ilraw. If this precaution of pouring hot water 
on the refidue were negle<fted, it would acquire 
fuch a confiftency, when the fulphuric acid is 
ufed, $s we fhall prefently defcribe, that it could 
not be detached without great labour and dan- 
ger of breaking the balloons. 

. 2 When 
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When the gas is difengaged by the fulphuric 
acid, the following quantities are employed : 

Oxyd of manganefe, - - - - 25 kilograms. 
Muriate of foda, - - — - - 70 
Sulphuric acid of 50 degrees of 

denfity, — - - ~ - - 25 
This acid is diluted with an equal 

quantity of water, or 16 litres, 

which reduces its denfity to 3 1 

degrees. 

Total - • - 120 



The eighth part of which for each matrafs is 
15 kilograms. 

The oxyd of manganefe and the muriate of foda 
are pulverized and mixed ; the matrafles are 
charged ; and the operation is conducted as above 
defcribed. This method is the moft (economical ; 
firft, becaufe the fulphuric acid is cheaper than 
the muriatic, and, fecondly, becaufe from the 
refidue after diftillation may be extra&ed the 
foda contained in the muriate, which is now 
converted into fulphate of foda decompofable by 
well-known procefles for the extradtion of that 
fait. To meafure the ftrength of thefe menftrua, 
and their a&ivity in bleaching, we employed the 
folution of indigo recommended by Descroizilles, 

which is thus prepared : 

» 

Of concentrated fulphuric acid 

of 66 degrees of denfity, 

pour into a glafs matrafs — 7 parts by weight. 
Of pulverized indigo ~ - 1 

Agitate the mixture, and plunge the matrafs 
half the depth of its globe in water rather more 

than 
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than tepid, agitating it from time to time. Two 
hours fuffice to complete the folution, which is 
then diluted with 992 parts of water. This con- 
ftitutes the folution for trial. 

The ftronger the bleaching-liquor is, the more 
parts of folution of indigo it will difcolour; and 
by this teft may be determined the quantities of 
each kind of bleachingJiquor to be employed, 
and mixed with water, to form baths or men- 
ftrua in which the iubftance to be bleached is to 
be fteeped. 

One meafnre of the bleaching liquor, prepared 
in the manner above explained, generally anni- 
hilated the blue- colour of* 9 parts of .folution of 
indigo ufed as a teft. It was of the ftrength of 
that of Javel, prepared by Alban* 

Choice and Preparation of the Rags. 

The tenacity of the paper depends on that of 
the fibres of the materials from which it is manu- 
factured. Rags of new cloth and cotdage pro* 
duce a more tenacious paper than old rags. The 
former prefents alfo a greater variety according 
to the quality of the hemp or flax of which they 
are made. Rags of fine new cloth, whether 
brown or bleached by the oxygenated muriatic 
acid, are placed in the firii clafs, and after thefe 
cordage and old rags. 

Paper for bills of exchange, and other com- 
mercial or legal fecuritics, ought to be tenacious', 
that it may not eafily be torn in confequence of its 
thinnefs; materials of the firft clafs fhould be ei- 
ther wholly or principally employed for that paf- 
pofe. The pries given for it by the confumers is 
amply iujgicwtt to afford the mapufa&urer a 

handfome 
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fcaadfome reoompenfe for his induftry and atten- 
tion ; this kind of paper being fold as high as 5 
and € francs the kilogram. 

The other kinds of papet alfo require more or 
lefs tenacity according to their refpe&ive thick- 
nefs 'and the ufe for which they are intended; 
but whitenefs is required in all. 

The firft operation to be employed on the rags 
is that of picking or. forting, in order to apply to 
each branch of manufacture the materials adapted 
to it. They are afterwards cut into pieces of about 
a decimetre fquare. 

Suppofe the object propofed is to produce a 
paper of a brilliant white. If it is to be thin, fo 
that a ream for inftance made in the form called 
raifin fhall only weigh from 4 to 5 kilograms, 
that is, about one-third of the weight of the pa- 
per of commerce made in the fame frame, the 
manufacturer may choofe whether he will ufe 
new rags which are already of a fine white colour, 
or brown unbleached rags. 

In the firft cafe it is fufficient to pafs them 
under the tearing cylinder, fteep them in bleach- 
ing-liquos, then in a menftruum of fulphuric 
acid, as above defcribed, grind them under the 
triturating cylinder during 7 or 8 hours, and, 
laftly, manufacture the pulp thus produced into 
paper. 

In the latter cafe, that of ufing brown or un- 
bleached rags, one of tlfc following methods may 
be purfued. 

The firft, which will preferve to the paper all 
the tenacity of which it is (pfceptible, but is at 
the fame time the moft expenfive, is to tear the 
rags, then to employ Berthpllet's method of 
bleaching linen-cloth, namely, to fteep them & 
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3 or 4 lixivia, then alternately in lixivia, in bicih 

itrua of bleaching liquor, and in fulphuric ackL 

By thefe operations the weight of the raw mate— 

rials is reduced 40 a 45 per cent. 

This was the firft method we employed for thej 
affignat-paper ; but we foon perceived that alraofi; 
all the lixivia, and moft of the menftrua of li- 
quor, might be fpared, ftill preferving, however, 
all the tenacity requifite in that kind of paper j 
for which purpofe it was only needful to caufe 
the rags to undergo more or lefs fermentation, byr 
fuffering them to lie in the fermenting vat* 
During this operation the colouring matter un- 
dergoes a flow combuftion, pafTes into a kind of 
faponaceous ftate, and is carried off with the wa- 
ter by waftiing the rags under the tearing cylin- 
der. One lixivium, two menftrua of bleaching^ 
liquor, and pne of fulphuric acid, are then fuf- 
fficient completely to bleach the brown rags or 
the cordage. This is the fecpnd method. 

We were at that time unacquainted with the 
economical proceffes of Chaptal in lixiviating 
operations. Doubtlefs manufacturers will not fatf 
|o employ them in future ; hut the ufe of the fer- 
menting vat, properly conduced, will always be 
yery advantageous 

Laftly,, if the rags are neither quite white nor 
quite brown, but in an intermediate • ftate, they 
are left a ihprter time to ferment, a$ for inftance 
from twelve to fifteen days, till the heat produced 
by the fermentation caufes the thermometer tq 
rife to 30 or 35 degrees of Raumur ; the reft 
pf the procefs being coijducfted as in the pr*? 
£<pding cafes. 
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V 

Voinpofititn of a Menftruum of Bleaching-liquor for a 
Parcel of unravelled Rags, weighing 50 Kilograms. 

For each parcel let a cef tain number of wooden 

troughs (for inftance eight or nine) capable of 

holding 'jointly 600 litres of water, be placed in 

& line. Into thefe veflels pour 4.50 litres of clear 

Water, adding 90 litres of blfeaching4iquor, and 

dividing the whole equally between all thfe 

troughs ; then immerge in each an equal portion of 

the 5b kilograms of unravelled rags during twelve 

hours, agitating them from time to time ; wafti 

thdtn completely in clear water, and fteepthettv 

in a menftruum of fulphufic acid, compofed as 

•follows t 

Memftruum tffulpburit Acid. . 

.Water, '-*•**---«*- 20b litre! 
Acid of 50-degrees of denfity, .- 3 kilograrts. 

This fftettftruufch gives nearly 4 degrees df 
Baumes aerometer. 

Thfe kfltttepfion fhould continue from forty-five 
minutes to ah hotir. The fags- are then perfeftly 
Wafhed . in clear water, and pafl^d under the tri- 
turating Cylinder, after which the fluff is ready 

■fbr life. 

If the activity of the bleachlhg-liquors be not 
, cxftmfted^by tlic 'rags,fteeped in them, of. which 

trial is made by the folution of indigo, they are 
•ftgaiil employed on other rags, which exhauft it 

complet£ty} i?he rags. being*thertifelves afterwards 
tfatufated by a*frefh liquor. " 
c SiSch • vtas* Are <ftate in 'which, we left this new 

art 111" the year 3* Since that period Mr. Welter, 

*o vfhbm chemiftry and the arts are indebted for 

E e %\ ., a great 
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a great number of ingenious appanftufes, hai 
Amplified that which he had invented for tfee 
preparation of the bleaching-liquor. He found, 
for inftance, that in lieu of three veflels in the 
receiver two were fufficient efvcn for the fimplc 
liquor which contains no fixed alkali. 

It has been already ftated, that we were obliged 
to make ufe of an alkaline folution in the receiver 
to obviate the fmell otberwife produced by agi- 
tating the rags in the liquor. The alkali, it is 
true, had fulfilled our object in this refpedfc ; but 
the coil of this fait, added to its weakening the 
bleaching-liquor, had more than doubled our 
expenfes. If this difference in the coft of the li- 
quor was of little importance confidering the ob~ 
je& we had in view, it is not fo with regard to 
the common operations of the paper-manufa&urc, 
in which no means of oeconomy fhould be neg- 
lected. Thus Mr. Welter has found that the in- 
conveniences attending this liquor may be eafily 
obviated by not agitating the cloth or rags in 
open veflels, but exa<ftly doling them with wett- 
fitted covers, and agitating them by means of a 
fan within, turned by a winch without. 

TZJlimat? of the Expert fe of thejimple Bleaching-liquor 
toade with fulphuric Acid> V)kkb is tie moft #<*• 
nomical Method. 

The receiver is fuppofed to hold iooo litres of 

water, 

Oxyd of manganefe, 25 kilcgrems, coft at 
the mod, -----*-— i^ o 

Muriate of foda, 70 kilograms, at 10 c. ci. 7 o 

*z o 

Sulphuric 
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. - fr. cc« 

Brought forward - - - 22 o 
Sulphuric acid, 25 kilograms, of 50 de- 
grees of denfity, at 1 \ fr. - - - 37 50 
3 days labour of the foreman, at 3 fr. - 9 o 

3 ditto ditto, of a journeyman, at 1 4- - 4 50 
Fuel, about ------- 3 o 

Wear and tear, and incidents, - - - 6 b 

Our apparatus coft us, 207a fr. in 

affignats in the year 2, equal to 622 fr. 

Carriage and fitting up - - - 378 

Coft of the apparatus - - 1000 

The intereft of which, at 10 per cent, is 
100 fr. which at the faid rate of 100 fr. 
per ann. amounts per diftillation to - x o 

Total - - - 83 o 



Thus a litre of bleaching-liquor would coft 
0.083 ft, or, in round numbers, 9 cents. 

Ejlimate of the additional Expenfe of the Operation 
of bleaching on 50 Kilograms of Pulp, reckoning 
one immerfion in Bleaching-liquor \ and one in fuU 

. pburic Acid, as moft ufually pradfed. 

fr. ct. 

90 litres of bleaching-liquor, at 9 cents. 

per litre, -----. — —••«•■ 8 to 

L kilograms of fulphuric acid at i£fr. - 4 50 

ibour, ---------o 50 

TbtaL - - - 13 id 



» 



Which amounts per kilogram of paper, to ati 
cxpfcflfe of 0,362 fr. or about 27 cents. 

' ' ■* The 
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The ordinary paper of commerce is gene*-a,f/jr 

fold from i fr. 30 c. to 1 fr. 40 c. per kilogram j 
whereas, with an addition of only 27 cents i 
the procefs of bleaching, it obtains a preferen 
before that fold at 3, 4* and even 5 francs, and 
which can only be procured in fmall quantities 
on account of the difficulty of picking out tfie 
materials from more ordinary, tags. There is, 
therefore, no doubt that the above-defcribed me- 
thods muft caufe a great diminution in the prices 
of the fine papers. They are principally advan- 
tageous when applied to thin paper, becaufe the 
expenfes 6( bleaching are always in an inverfe 
ratio to the weight of the materials employed. . . 

I (hall clofe thefe obfervations with a defcrip- 
tion of an apparatus, invented by Mr. Athenas, 
!for preparing oxygenated muriatic acid, 'which 
lie very obliging ihpwed, and even lent to us* 
This -apparatus is reftlarkable for its Simplicity, 
neither requiring . balloons, of earthen-ware or 
glafs, nor intermediate veflels, nor communicat- 
ing tubes. ... 

Fig. 4 reprefents a horizontal, and Fig. 5 « 
vertical, fe&ion. An explanation of the latter 
•will give a fufficiently accurate idea of the whole* 

• 9. The afh'-hole of the furnace. 
( io< The fire-place, the chimney of which ig 
bent on one fide* .:-.[■' 

11. Aa iron pot, .containing- boiling, water, to 
ferve as a b&th to, the body, uMsffe&.tfee dis- 
engagement of the -gas* •[ ^ . 

la. A leaden veffel, ferving as a body, in 
whioh the materials Uixlef operation are placed. 

13. A tub, lined with lead, traverfed by the 
vefiel *% with wliich i% jtf fcfciqped, . ; ~. 

.*- v.. ..■ u .* '-.. . JjJfuA 
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14. A cock for drawing o|F the liquor after the 
procefs is completed. 

15. A leaden receiver inverted in the tub. 
This veflel may have a hole, to let off the #> 
mofpheric air when it is plunged into the tub, 
afterwards corking the hole previous to the dif- 
jengagement of the gas. This receiver refts on 
three wooden brackets, in order to keep it fome- 
what elevated above the bottom of the tub. 

If we compare the ftrength of the liquor ob- 
tained by this apparatus with that by ours, we 
iliall find that with equal proportions of ingre- 
dients, and of water in the receiver, its difco- 
Jouring power on the folution of indigo'is only 
about half as great as in ours. Thus there is a 
real lofs of ingredients, which muft be attributed 
to the fmall degree of heat they receive in the 
water-bath, which is infufficient to extract all the 
gas. I thought it however ufeful to make known 
this ingenious machine, the Simplicity of which 
will attract the attention of chemifts. The reader 
will, however, perceive that it is capable of im- 
provement, whether by adding on one fide a fe- 
parate furnace with a fand-bath and balloon as 
ufual, in order afterwards to conduft the gas un- 
der the receiver through a leaden pipe, or by an 
alteration in its arrangement, fubftituting in lieu 
of the water-bath fome other, whether liquid or 
dry, capable of containing and communicating <* 
greater degree of heat, provided it be not fo great 
^s to melt the lead ; fuch heat bejng fufneient for 
jdifengaging the gas. 
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XXXIII. lift of Patents for Inventions,' fete." 
(Continued from Page 7 a.) 

Waphtaly Hart, of .Pimlico, Middlefex, 
Gentleman; for an inffcrument or goniometer 
which will meafure or lay down angles to minutes, 
from the fmalleft radiufes to any extent, draw cir- 
cles to any radius, draw and meafure all kinds of 
light-lined figures made ufe of in geometry, tri- 
gonometry, and navigation, with an accuracy and 
difpatch hitherto not known, which inftrument: 
he calls the Harteiian Goniometer, and a clamp 
applicable thereto, and to other ufeful purpofes ; 
and alfo a new fufpenfor and orbicular caftor, ap- 

Elicable to maritime and other purpofes, Date$ 
)ecember 3, 1801. 

James Boaz, Manufacturer in Glafgow ; for 
a new and improved method of communicating 
thoughts, information, and intelligence, to and 
from different places, at a diftance from each 
other, by means of figns, by lights and otherwile. 
Dated December 3, 1801. 

Lawrence Collin, of King-ftreet, Portman- 
fquare, St. Mary-le-Bone, Middlefex, and James 
Butters, of Wigmore-ftreet, Cavendifh-iquare, 
in the fame parifh, Turner ; for a machine for 
faving perfons, though ignorant of the art of 
fwimming, from drowning, which they propofe 
to call a Coltineite. Dated December 3, 1801. 

Charles Grierson, of New Bond-ftreet, 
in the parifh of St. George, Hanover- fquare^ 
Middlefex, , Gun-maker ; fpr a breech and Iock 
for fingle and double-barrel guns, piftols, and 
other fire-arms, on a new and improved prin- 
ciple. Dated December 19, 1801. 

_i_ i - - — -■ -■ ^* * ^ - . . . — . ■ — . ■ .1 1 i mm 

Primed by Nichols and Sox* Red- Lion- Patfage, Fleet-Street. 
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XtottV*. Specification of the Patent granted to Mr. 
John Walker, ofTufton-ftreet, intheParijh 
of Saint Margaret, tbithin the City arid liberty 
of Wejlminfer, ih the County of Middlefex, Army 
Accoutrement-Maker, and Godfrey AlpheYj 
of Petef-flreet, in the /aid Parijb of Saint Mar- 
garet, within the City and Liberty aforefaid, 

" Painter ; fot making and manufacturing Caps and 
Hats, and rendering them perfiftly water-proof i 
as alfo all Kinds of Leather, Silks, Linen, Cotton 9 
Stuffs, Pafteboard, and other Manufactures and 
Subjtances, for 1 the Purpofe of being worked up 
into Boots, Shoes, Gaiters, Womerts Hats or 
Bonnets, and other Wearing- Apparel, fo as to be 
iifed on all Occafions, where a Pow^r of repelling 
Wet or Moijlure may be required. 

\ Datpd November 3, i8qi* 

lO sill to whom thefe prefents fliall come, See* 
Now know ye, that we the faid John Walker 
tod Godfrey Alphey, in compliance with the 
iaid provifo, in the laid letters patent mentioned 
and contained, do hereby declare, that the na- 
ture of our faid invention, and the manner in 
Vol. XVI. F£ which 
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which the feme is to be made and performed, T& 
particularly defcribed and afcertained in the fol- 
lowing fpecification, or manner hereinafter men- 
tioned ; that is to fay : In and for the making, 
and manufacturing of our new-invented caps, 
which are principally intended for the ufe and 
wear of the military* we take a fuitable piece or* 
pieces of manufcufture, called pafteboad, and co- 
ver both fides thereof with 1 men- cloth, or any 
other texture wrought in a loom, which we ce- 
ment thereto by glu* or pafte, or pafte and glue 
mixed, out of \vhich the cap ie then cut and 
ifhaped on a block, or otherwife, according to 
the ihape and fafhion the f^me is ordered to be- 
made, and as circumftances may require* The 
feams or joinings of the pafteboard are united by 
fewing, and by glue or pafts, or pafte and glue 
mixed ; and alfo by flips of feather^ lipen, or 
-other wove texture, glued or pafted\pyer the 
fame, both infide and outfide, where found ne- 
Ceflary. It is then painted, both infide and out- 
fide, with any kind of oU-paint, or oil. and lamp- 
black, (which latter is greatly to- be prefered,)- 
with one or more coats, as circumftances may re- 
quire : when this is dry, it is then to be covered 
with one or more coats of japan or varnifh, mixed^ 
with lamp-black or ivory-black. The pqak or 
rim of the cap* together with the cape be'hirid n 
agreeable to "the quality and fafhion ordered to be 
made, is alfo to. be painted, japanned, or var- 
niflied, on one or both fides, as may be thought 
Iteceilary, in like manner as the other parts of the 
cap are. When the peak or rim t together with, 
the cape and lining, are affixed to the crown, m: 
the ufual manner, the cap is then finifhed, ex- 
clufivc of any ornament or ornaments that may br 

thought: 
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*T«>ught proper to affix to the fame. The men's 
hats are made in the fame • manner, and with the 
fame materials as the crown of the cap, except 
being principally covered with filk, linen, cot- 
ton, or other texture, wrought in a loom ce- 
mented to 'the paft£board in like manner as de- 
scribed for the cap! And alfo except that fiich. 
breadth is given to that fide or inner part, 
or edge of the flap, or rim, that is next the- 
crown, as will admit of its being notched and 
turned tip, fo as to lie clofe to the fide of the 
•crown, and is t© be united thereto by fewing. 
And with the fame cement as applied to the cap 
and other articles, the parts fo turned up, fewed, 
aiid cemented to the crown, are to be covered 
with leather, or any texture wove in a loom : the 
whole » then to - be painted, japanned, or var- 
ttihed, on one or both fides, as may be thought 
proper* and in like manner as the caps. The 
preparation of leather for boots, fhoes, gaiters, 
or other articles where a power of repelling wet k 
required, is to be painted, japanned, or varnifhi- 
«d, in like manner as the caps are, on one or 
both fides ad may be found neceflary. When 
this operation is performed upon leather, it muft 
be upon fuch leather only which has not been 
cbrefled with oil, or any other grcafy fubftance. 
.The pteparations of pafteboard, and filk, linen, 
<XrttOft, fluffs,, or any other texture wrought in 
a loom, for the purpofe of making ihoes, gaiters, 
^women's hate or bonnets, are to be painted, ja~ 
$ttfmed, or vatok&ed on one or both fides, as 
•may be found oeceffary in like manner as the 
-caps are heretn-before fpeeifkd to be done. la 
iMtoeft whereof, &c. 

F f a XXXV. 
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XXXV. Specification of the Patent granted to Mb*. 
William Jackson, of Eaftngwold, in the 
County of Tork y Gentleman ; for a Machine or 
Drill far drilling or fowing Turnips , tQ be fixed 
tQ a Plough-beam. 

Dated November 3, *8oj« 

WITH A PLATE, 

1 O all to whom thefe prefents lhall come, &c. 
Now know ye, that in compliance with the faki 
provifo, I the faid William Jackfon declare my 
laid invention to be according to the following 
description. 

Fig. 1 y (Plate X.) confifts of a brafs plate 
or frame, wherein the brafs roller A is fixed 
with two caps and fcrews at B, B. The brafs 
roller hath three, four, or more fets of holes, 
confiding of different numbers, viz. from fix to 
eighteen in each fet or circumference- 

Fig. a, is a Aiding cover, whofe infide clofely 
fits the roller A. The opening B moved over 
any of the different numbers of holes, and fcrewed 
faft by the two fcrews A, A, in one revolution will 
difcharge different numbers of feeds. The row 
of holes with fix in it will fow the feed at fix- 
teen inches diftance from each other; and the 
row with eighteen holes in it will fow the feed 
five inches diftance from each other: but the 
holes may be varied in their numbers, at the will 
of a purchafer. At C is a brafs fcrew, hollowed 
»t the lower end, and cemented, full of horfe- 
tail hair, and of the diameter of the aperture B a 
\x\ the centre of Fig. 2. 

Fig, 
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33g. 3, is a fe&ion of Fig. a, with the feed- 
box upon it. 

Fig. 4, A, is a Hiding bar of wood, two feet long, 
two inches broad and one inch and a half thick. 
B, is a caft-iron or wood wheel, thirty-one inches 
diameter, and fattened by a fquare hole and nut 
upon the end of the iron axletree C, which axle- 
tree runs, and is fixed, to the Hiding-bar A, by 
the two collars at D, D. The axletree hath a 
fquare hole in the end at E, where it receives the 
fquare end of the arbor E, in Fig. i. FFF, 
is the fide view of the feed-box fpout, and fixing 
to the end of the Aiding box, by means of the 
cock E, part of the plate or frame, as at D, in 
Fig. i, is fcrewed, fo as to be in a diredt line 
with the axletree of the wheel B. G, is a Aiding 
cap or box, through which the fiiding-bar A 
moves backwards and forwards from D to D, 
^nd may be fixed in any part between, to fuit 
the breadth of the furrow intended to be 
ploughed, through the* upper part of the fame. 
The wood, frame B, Fig. 6, Aides likewife to 
and fro, and may be fixed by the fame fcrew, 
(H, Fig. 4) ; by which motion the feed may be 
.dropped either under the furrow or upon the fur- 
face of the ground. 

Fig. 6, A, the flrud to go through the plough- 
beam as near the coulter -hole as convenient, 
on the left-hand fide of the beam. The frame B, 
two feet fix inches in length, and three inches 
fquare, Aide " through the box or cap as at I, 
in Fig. 4. At E, the wheels, axletree, and 
the arbor of the drill-roller, join and couple by 
means of a male and female fquare, or an univer- 
sal joint. 

Fig. 
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Fig, % A, the ftutf, as at A, Fig. 6$ to put 
through the plough-beam, as near the coulter- 
lick as convenient, on the right-hand fide. The 
fame frame B, Fig, ; 6> The ftme drill F and 
wheel B as defcribed in Fig> 4* 

Figs* 8, 8, is a frame with two arms and two 
bolts, as at A A. The upper part <Jf the wheel's 
axletiee goes through the arm and frame at B, 
andrifes and falls t& fuit the depth you plough, 
fecured by the fcrew C, and in fotne meafure ant- 
fwers the purpofe of ,a fingle-whtel plough. The 
fame wheel, and the fame drill, as described 
abore, upon each centre or contrite wheel, are 
feed of eqiad fi«es ; and a rolling- fh^ft D, with 
a nut upon each end to fuit each wheel : and, by 
varying the numbers of the nuts upon the fhafts, 
yon riary the quantity o£ feed to be fcwn*. This 
drill' may be ufed advantagcoufly ifc fowing o£ 
tape and other final! round feeds* . 

In witnefs whereof, &e. 
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We are defired to add, tfiat the above ma 1 - 
chines are mamrfa&nred and fold (under the ap*- 
jppintment of the Patentee) by Mr. John Tackforr, 
«f Boroughbridge, atid Mr. Richard Sciarr, of 
Thirfk, Yoricftitre, at 1 A iis. 6<f. each. 

One of. the machine's may be feen at the Office 
of this Publication.; where orders may be ad- 
drefle^L 
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&XXV1. Specification ef the Patent granted to Mr. 
James Boaz, Monufaftuxer in Glajgow ; for a 
new ah$ unproved Method ,of communicating 

\ Thoughts, Information, and Intelligence, to and 
from different Placej, at a Difiance from each 
ether, by Means, of Signs? by Lights and oikerwife* 

Doled December 3, 1S01. 

1 

j 

WITH A FLATE* 

1 O alt to whom thefe. prcfeats fhall come, fee. 
Now Know ye, that I the. faid James Boaz T 
in compliance with the faid provHb, in the faid 
fetters patent contained, and the purport and true 
intent ami meaning thereof, aid of his Majefty's 
faid moft gracious intentions, do, by this iriftru- 
men t in wrrting, under my hand and feal duly 
executed, defcribe and afcertain the nafture of my 
faid invention,, and m what manner the fame i» 
to be performed, as follows ; that is to fay : My 
invention confifts in reprcfenting, at pleasure, by 
means of lights or luminous bodies, and alfo by 
means of opaque bodies, or by means of both 
combined, any letter of the alphabet, or any nu- 
merical figure, or any appearance or appearance* 
which it may be deferable to exhibit as a fign, 
fymbel, or fignaJ, fuch as a circle, a femicirck, 
a fegment of a circle, a fquare, oqc fide of a- 
fquare, or two or three fides of a fquare, a crofe,, 
a triangle, and other luch like* This may be ef- 
fected in various ways, aad a fmaller or larger 
number of lights or bodies ; but perhaps, in regard 
to luminous bodies, and where correct circular 
appearances aoe not nccefikry to be represented, 
as. finaple a mode as^any is the fbttqwicg. Tafce 

five 
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five and twenty lamps, difpofe of them oh 4 
board at frame, fo £s to form a fquare ; that' is 
by fixing them iii five rows, and five lamps iif 
each row, at dquil diftanCes frota each other* 
Affix a cover of blind (made of any opaque fub- 
ftaiice) before each lamp, of a roiind or rather att 
oval fhape, having a handle or neck fnade for as 
to move backwards and forwards, or up and 
down, round a pin, nail, or pivot, fixed in the? 
board or frame. Fix a finall line (made of final! 
twine or rope, according to the fize of the ma- 
chine, or of catgut, or a final! metal chairi, or 
any other pliable and conne&ing fubftance) 
around the handle or neck of each of thefe co- 
vers or blinds, Conneft each of thefe lines with 
a pulley at one fide of the board or frame. Raife 
this board or frame perpendicularly upon a fquare 
or oblong frame. Fix in this laft fquare of ob- 
long frame as many thin oblong pieces of wood 
or metal as there are lamps and lines attached to 
them ; fuch thin or oblong pieces of wood or me- 
tal moving upon two pivots in the fide of the 
fquare or oblong frame in which they are placed $ 
and thefe thin or oblong pieces of wood or metal 
being placed in their frame in fuch manner as 
that their oblong dire&ion may run from fide to 
fide of their frame upon the pivots fixed on which 
they move, and fo that each of thefe thin oblong 
pieces may, when not preffed upon as after- 
mentioned, remain perpendicular to its frame, 
and all of them, when at reft, may be parallel 
to ea6h other. One of the lines affixed to the 
lamp-covers, or blinds, and connected with its 
pulley, being fixed to the upper edge* of one of 
thefe thin oblong pieces of wood or metal, that 
is, the one extremity of fuch line being affixed 
-...•' to 
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to the 'handle or neck of the lamp - cover, -or 
blind ; and the other extremity being affixed to 
the upper edge of one of the thin oblong pieces 
of wood or metal ; then, upon turning the thin 
or oblong pieces of wood or metal, fo as to make 
it incline, the lamp-cover, or blind, will be draw*v 
up ; and by thus making as many of the thin 
oblong pieces of wood or metal incline as lamps 
are wanted to be uncovered, the letter of the al- 
phabet or figure wiflied to be reprefented will be 
made to appear. In order the more eafily to 
give the neceffary inclination or turning to thefc 
thin oblong pieces of wood or metal, (which, fee- 
ing they a<Sl by their inclined pofitions, lhall be 
called incliners,) place a piece of wood or metal,- 
nearly of the fame fize with the incliners, fo as 
to be eafily moved backwards and forwards (in 
grooves for example) in the frame in which the 
incliners are placed at right angles to them, and 
fo that the upper edges of fuch pieces of wood or 
metal may come near to the under edges of the 
incliners. By fixing' in fuch pieces of wood or 
metal pins or teeth, (made of wood or metal,) the 
piece of wood or metal having fuch pins or teeth 
being pulhed in, (and' which fhall be called the 
pulher, feeing it adls by being pufhed in,) the 
pins o* teeth which are fixed in it ftriking againft 
the under edge of the incliners, give them the in- 
clined dire<Slion which is necpflary to pull the lines 
affixed to the lamp covers ; and thus, by affixing 
in each of thefe pufhers as many pins or teeth as 
lamps are meant to be uncovered, and fo that 
thefe pins or teeth may .ftrilje againft the under 
edge of the inclinprs, (ponnedled as they are by 
me^ns of lines and pullies with the covens, or 
blinds of the lamps meant to be uncovered,) as 
Vol. XVI, CJ g many 
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many lamps will be uncdvered as arc neceflary to 
reprefent the letter of the alphabet, or other fign 
or appearance meant to be exhibited ; and, by 
having a double fct of lamp-covers or blinds, and 
lines and pullies, that is, by having lamp-covers 
or blinds behind as well as in front of the board 
or frame, and lines and pullies, to conned then* 
with the incliners in the fame manner as the co- 
vers and blinds in front are conne&ed with the 
ihcliners, the fame lamps may be rendered vjfible 
behind, which are made vifible in front, of the 
board or frame ; or other lamps may be rendered 
vifible behind, which are not made vifible in front,; 
of the board or frame. Upon drawing back the 
pufher the lamp-covers or blinds fall down by 
their own weight, and cover the lamps, and the 
incliners alfo refume their former pofition. For 
the greater facility and eafe in producing the de- 
fired eflfe&, there may be a pufher, having pin? 
or teeth fixed therein as aforefaid for each letter 
of the alphabet j and for each numerical figure or 
pther fign or appearance wifhed to be reprefented, 
and thefe pufhers may farther be marked on the 
outfide of their frame, from whence they are push- 
ed in, with the letter of the alphabet or numerical 
figure, or other fign or appearance, which, upon 
being pufhed in, they reprefent by mpans of the 
lamps which they uncover ; ^nd a handle or knob 
may be fixed to the end of the pufher at which 
the letter or figure, or fign, is marked, for the 
greater convenience in pufhing it in and pulling 
it back ; and the letter, figure, or fign, may be 
marked upon the Jumble or knob. Cranks will 
flo equally well as the thin oblong pieces of 
jvoocl or metal, which form the incliners to which 
the lines arc attached, which connetft them with 

the 
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the lamp-covers or blinds ; but thin oblong pieces 
of wood or metal are fuggefted as being more 
fimple in their, configuration and conftru&ion ; 
and thefe thin oblong pieces of wood or metal, or 
cranks, a<5Hng as incliners, may be placed in a 
perpendicular as well as in a horizontal direction. 
Inftead of lines and pullies, the lamps too tnight 
be uncovered, and again covered, by means of wires 
and keys preffing upon them, as in a piano forte ; 
but lines and pullies are fuggefted, as being more 
iimple in their conftrudtion, and lefs liable to go 
out of repair. Various other modes of cdpftrud- 
tion might alfo be eafily adopted to produce the 
fame efiedh For inftance, in place of having 
lamps with covers or blinds, and lines and pul- 
liesj and incliners and pufhers, the lamps mighj: 
be made with an opaque and a fhining fide* an$ 
by means of a fcrew or fcrews, as well as by ' 
means of lines and pullies, the lamps may be 
made to turn, fo as to exhibit their opaque or 
their fhining fide that is to be made vifible or in- 
vifible at pleafure. In order to comprehehd this 
invention the more diftincftly, a drawing is an- 
nexed (Plate XL Fig. 1 .) agreeably to the de- 
fcription firft, given, in which the machine i3 
fuppofed to reprefent the letter H. The black 
fquare reprefents the board or frame behind 
which the lamps are placed, having a hole or 
aperture, through which each lamp ihines ; that 
is; having as many holes or apertures in it as 
there are lamps affixed behind ;t. The oval 
figures (a) reprefent the lamp-covers or blinds. 
The lines reprefent the lines attached to the 
lanjp - covers and incliners. The five dots at 
the bottom of the black fquare reprefent the 

G g % pullies 
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lamp may be fo placed or fufpended as to pro-* 
duce a fimilar effe<5t upon mirrors or refle6tors, 
which might be covered or uncovered at pleafure, 
as the lamps above mentioned. It is alfo obvious* 
that almoft any form, figure, or fhape, may be 
reprefented by the difpofition or arrangement of 
lamps or luminous bodies, rendered vifible or in- 
yifible at pleafure, in the manner that has bee** 
defcribed. But it is farther obvious, that by 
combining the reprefentations of two or more let- 
ters or figures together, as many different varie- 
ties of figns or appearances may be produced as 
there are combinations of letters or figures, which 
may be reprefented feparately. In order the more 
eafily to comprehend the form, of the lamp-co- 
vers or blinds above defcribed, two drawings are 
given of the fame in the annexed paper of draw- 
ings, viz. Fig. 5, in which a front view of the 
lamp-cover is feen, with its line attached to it, 
and Fig. 6, in which a fide view is given of it. 
A drawing is alfo given in the annexed paper of 
drawings of the incliner, viz. Fig. J. The whole 
figure taken together r^prefents the incliner as 
made of a thin piece of wood or metal. The 
black part of it reprefents the crank, which may 
pccomplifh its purpofe, equally well with the thin 
piece of wood or metal. A drawing, is alfo given 
in the annexed paper of drawings, viz. Fig. 8, of 
a fmaller frame, in which the lamps may be. firft 
iixed, which fmaller frame may be eafily tfiadfc 
to Aide into a-cafe, or in grooves behind or ber 
fore, or may be otherwife attached >to the- larger 
frame in which the lamps are placed in the rows 
in which they are wanted. The drawing marked 
Fig. 13, in the annexed paper of drawings, ' ihews 
the manner in which the puihers may be placed 

in 
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in their frame, running in grooves or cafes. The 
whole machine may, for the fake of prefer vation,- 
be inclofed in a box or cafe, which box or cafe 
may, for the fake of convenience, run on cafr 
tors ; and the machine may be raifed to the top 
of its box either by means of a pulley or by the 
hand, if of fmall diuienfioris. A reprefentation 
of the machine and its box is given in Fig. 10^ 
af the annexed paper of drawings, (hewing a 
front view of the ends- of the puftiers, and a late-* 
ral view of the lamps. The description hitherto 
given relates to the modes by which any letter of 
the alphabet, and any numerical figure, or any 
appearance or appearances neceflary to be ufed, 
as figns, fignals, or fymbols, may be effe<5led by- 
means of Tamps or luminous bodies. I now pro± 
pofe to fliew howthefe effe&s may be produced 
by means of opaque bodies. For this laft pur- 
pofe, take a frame, having bars or divifions, run- 
ping either in a perpendicular or horizontal dU 
reftion in the frame. For inftance, take a fquare 
or oblong frame, having four rims or fides ; place 
horizontally in it five bars or divifions ; place at 
equal diftances, on each of thefe bars, five boards, 
or thin pieces of wood or metal, of any fhape or 
#ze, thinner than the bar to which they are to 
be attached, leaving a fpace between each board 
or piece of metal. When the boards or pieces 
pf metal are parallel to each other, and prefent 
their edge or thin fide to the front of the frame 
or bars, they are not ken at a diftance ; the whole 
exhibiting at a diftance only the appearance of 
the bars. The boards may be fo conftrudled as 
always to remain of themfelves in this pofition ; 
that is to fay, let the boards be fixed, by mean? 
pf pivots ox hinges, tq the upper fide of the front 
• ' ' •' ' • ' * of 
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of the bars; the pivots or hinges being placed 
on the board, not at its middle, but near one 
edge of it, fo that the greater weight of that part 
of the board, the edge of which is fartheft from 
the hinges or pivots, would bring that part of it 
downwards, and make the board hang perpendi- 
cularly, were it not for the bar below, to which 
it is attached; which bar below: being made 
broader, or as broad - as the breadth of that part 
of the board, the edge of which is fartheft re- 
moved from the hinges or pivots, catches fuch 
part of the board, and, keeping it in an horizon- 
tal polition, prevents it from failing, as it other- 
wife would do, to its perpendicular. In order to 
taife the board, fix to it, in that part of it, the 
edge of which is leaft removed from the hinges or 
pivots, a line, (made of twice or rope, or other 
pliable fubftance, according to the fize of the 
machine,) and connecting it with a pulley at the 
under part of the frame, affix the extremity of 
fuch line to the" upper edge of the incliner as in 
the preceding part of the defcription. The pufher 
upon being pufhed in, will produce its effeA as 
in the former part of the defcription, by bring- 
ing the. incliner to its inclined pofition, which 
vrill raife the board with which it is connected by 
the line and pulley, as above mentioned; and 
here, as in the former cafe, there being an equal 
number of boards and lines, and puliies and in- 
diners, and as many pufhers as there are letters, 
numerical figures, or figns, meant to be repre- 
sented ; the letter, numerical figure, or fign, 
lyiftved to be reprefented, may be exhibited at |i 
pkafure by the opaque body in the fame manner 
as by the luminous body, by. pufhing in the 
pufher, and, upon pulling back the pufher, the 
• boards 
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irds'will fall down by their own weight, and 

e incliners will then alfo refume their former 

ifitions. The fame effe<ft may be produced by 

iaking each board turn horizontally on a pivot, 

ft the horizontal bars ; and in order to turn each 

ibard fo as to make it prefent its flat furface or 

p thin edge at pleafure, to the front of the frame 

bars, let a fmall wheel be fixed to the pivot ; 

le edges of which wheel may be grooved, the 

rtter to keep the lines to be attached to them in 

ieir proper pofition. . Affix at oppofite fides of 

Le groove in this wheel the ends of two lines, 

that the one line ftpon being pulled will turn 

the wheel one way, and the other line being 

.pulled will make it turn the other way. Paft 

jihefe lines, the ends of which are fo fixed in the 

groove of the wheel through two pullies, placed 

in fuch manner on the bars as that the lines may 

be pulled oppofite ways. The lines dropping to 

the bottom of the frame or bars will then be 

* DafTed through two correfponding pullies at the 
bottom thereof; and the end of the one line be- 

. ing fixed to the upper edge of the incliner, and 
the end of the other line being fixed to the under 
edge of the incliner, the incliner, upon receiving 

* its inclined pofition, by means of the pufher, win 
turn the board fo that its flat furface or its thin 
edge may be prefented to the front of the frame or 
bars at pleafure. And in this conflru&ion there 
being no other means to make the boards relume 
their firft pofition, the under edge of the incliner 
ihould, in- this mode of conftrudtion, be made 
heavier than the upper, fo that the pufher being 
pulled back, the weight of the under edge of the 
incliner may bring it to its perpendicular pofition, 
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and thus turn the board to its original pofiti< 
•For the fake of ftrengthening the frame in which 
the boards are placed, perpendicular as well as 
horizontal bars may be ufed and fixed together 
as they pafs each other at right angles. And it 
may be eafily perceived, without any particular 
defcription, how the boards may be moved by- 
means of pivots placed in the perpendicular bars, 
or.be made to move round the perpendicular, bars 
connected with the incliners by means of lines 
andpullies, in the manner which has been men- 
tioned/ What has been hitherto ftated regards 
the modes by which any letter of the alphabet, 
or any numerical figure, or any appearance or 
appearances neceffary to be ufed as figns, fignals, 
or fymbols, may be reprefented by means of 
lamps or luminous bodies, or by means of opaque 
bodies feparately. But I now propofe to fhew 
how thefe effedts may be produced by means of 
luminous bodies an4 opaque bodies combined. 
For this purpofe apertures muft be made in the 
boards above defcribed, and lamps muft be placed 
in the apertures of the boards, in fuch manner as 
that the lamps remaining ftationary do nqt inter* - 
fere with the movements of the boards. This 
may be effe&ed by means of a fmall feat or reft 
attached to the bar to which the boards are fixed, 
as reprefented iu Fig. 12 of the annexed paper of 
drawings. The flame or light of the lamp will 
then be feen through the aperture of the board 
when its flat furface is prefented to the front of 
the frame or bars ; and, in order to prevent the 
flame or light from being feen when the thiii 
edge of the board is prefented to the front of the 
frame or b^rs^ let a thin piece of wood or metal, 4 
; rather 
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rather larger than the aperture in the board (as 
reprefented in Fig. 1 1 of the annexed paper of 
drawings) be fixed at right angles to the board 
below the aperture, fo that when the thin edge of 
the board is prefented to the front the thin piecs 
of wood or metal is raifed up, and hides the 
lamp ; and thus the lamps are vifible through the 
apertures of the boards only when the flat furfaces 
of the boards are prefented to the front of the 
frame or bars. In order that the nature of this 
invention may be the better underftood, a draw- 
ing is given in the annexed paper of drawings, 
viz. Fig. 2, of the machine, as /hewing its com- 
bined effe&s by means of opaque and luminous 
bodies. The drawing, as in the firft part of the 
defcription, represents the machine as form- 
ing the letter H. The lines in this drawing, 
running perpendicularly and horizontally, exhi- 
bit the frame and bars. The black fquares fe- 
prefent the boards, with their flat furfaces in 
front of the frame or bars, forming the letter H. 
The fmall white oblong fpaces in thefe black 
fquares reprefent the apertures in them, through 
which the light or flame of the lamps is 
feen. The fmall white lines appearing under 
thefe white oblong fpaces, reprefent the thin 
edges of the thin pieces of wood or metal 
which cover the lamps when the thin edge 
of the boards is in front of the frame or bars. 
The black oblong figures reprefent the boards, 
having their thin edges in front of the frame or 
bars. The fmall elevations riling from thefe 
black oblong figures, fhew the thin pieces of 
wood or metal which hide the flame or light of 
the lamps when the thin edge of the boards is in 

H h 2 from 
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front of the frame or bars. The lines repre- 
fent the lines fixed to the boards and incliners, 
connected by their pullies. The dots at the bot- 
tom of the bars reprefent thefe pullies. The 
figures (t) immediately under thefe dots reprefent 
incliners ; and the black oblong figure at the bot- 
tom of the whole reprefents the pufher, with its 
teeth or pins, which producing its effe& upon 
the incliners connected with their lines and pul- 
lies with the boards, exhibits, by means of the 
boards or lamps, or both combined, the appear- 
ance of the letter H. Two drawings are alfo 
given, in the annexed paper of drawings, of a 
board, with its lamp turning horizontally upon a 
pivot, viz. Fig. 3 and Fig. 4. Fig. 3, reprefents 
a front view of the board and lamp, fo that when 
the flar furface of the board is in front, the flame 
or light of the lamp is vifible. Fig. 4, repre- 
fents a fide or lateral view of the board and lamp, 
fo that when the thin edge of the board is in 
front, the light or flame of the lamp is invifible ; 
and the lamp, according to this mode of con- 
ftru&ion, is fixed in the board, and turns with it. 
Thefe fame figures, viz m Figs. 3 and 4, alio fhew 
that lamps, with an opaque and a fhining fide, 
mentioned in a previous part of this defcription, 
may be made to turn by means of lines and pul- 
lies, fo as to exhibit their opaque or their fhining. 
fide that is to be made vifible and invifible at 
pleafure. And the faid paper of drawings here- 
unto annexed is figned by me as relative hereto. 
In witnefs whereof, &c. 
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XXXVII. Specification of the Patent granted to Mr. 
Henry Browne, of Derby, in the County of 
Derby, Chymiji ; for a Method, of making and 
preparing Extraft of Zinc. 

Dated May 28, 1799. 

A O all to whom thefe prefents ihall come, &c. 
Now know ye, that in compliance with the 
faid provifo, I the faid Henry Browne do hereby 
defcribe and afcertain the nature of my faid in- 
vention, and that the fame is to be performed, 
as follows ; that is to fay : The extract of zinc 
is made or compofed of the vegetable or ani- 
mal acid, faturated with the oxyd of sine, in 
whatever ftate it may be found, whether in the 
ftate of ore, as calaminaris of every defcription, 
blend, or black-jack, or by whatever other name 
it may be called, or in the ftate of flowers, or 
foot from furnaces, where brafs or fpelter is 
made, called tutty-pompholix, or oven-bruck, 
or the flowers or oxyd, made dire&ly from the 
ore, or in its metallic ftate, by heat, or any kind 
of acid* The acid necefiary for this purpofe may 
be made by acetous fermentation, as common 
vinegar, either in its natural or diftilled ftate, or 
any acid produced from any vegetable, by che- 
mical acid, or any vegetable or animal oil, whe- 
ther difengaged by any procefs, or ufed in the 
ftate of oil ; all or any of the above being fatu- 
rated with the oxyd of zinc, produce extract -of 
zinc* In witnefs whereof, &c. 
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XXXVIII. Method of preferving frejb Water fweet 
during long Voyages. By Samuel Bbntham, 
Eft- of Queen* s-fquare, Wefindnjier. 

From the Transactions of the Society for 
the Encouragement of Arts, Manufactures, 
and Commerce. 



Tbe Gold Medal was adjudged by the Society for 

this Communication. 

1 HE mode in which I conceived firefli water 
might be preferved fweet, was merely by keeping 
it in veflels of which the interior lining at leaft 
fhould be of fuch a fubftance as fhould not be 
a&ed upon by the water, fo as to become a 
caufe of contamination. Accordingly, on-board 
two ihips, the greater part of the water was 
kept, not in c a lies, but in cafes or tanks, which, 
though they were made of wood, on account of 
ftrength, were lined with metallic plates, of the 
kind manufa&ured by Mr. Charles Wyatt, of 
Bridge-ftreet, under the dertomination of tinned 
copper- flieets ; and the junctures of the plates or 
Iheets were foldered together, fo that the tight- 
nefs of the cafes depended entirely on the lining, 
the water having ho where accefs to the wood. 
The fhape of thefe cafes was adapted to that of 
the. hold of the fhip, fome of them being made 
to fit clofe under the platform, by which means 
the quantity of water ftowed was confiderabty 
greater than could have been ftowed, in the fame 

fpace, 
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fpace, by means of calks; and thereby the 
ftowage-room on-board ihip, was very much in- 
Creafed. 

The quantity of water kept in this manner on- 
board each Ihip, wlas about forty tons divided 
into fixteen tanks; artd there was likewife, on*- 
board each of the fhips, about thirty tons flowed 
in cafks as ufual. 

As the flowing the water in tanks was cqn*- 
fidered as an experiment, the water in the cafks 
was ufed in preference ; that in the tanks being 
referved for occafions of neceffity, excepting that 
a fmall quantity of it was ufed occasionally for 
the purpofe of afcertaining its purity, or whefc 
the water in the cafks was deemed, when com^ 
pared with that.in tanks, too bad for ufe» 

The water in thirteen of the tanks, on-board 
one (hip, and in all the tanks on-board the other, 
was always as fweet &s when firft taken from the 
fource ; but in the other three of the tanks, on- 
board one ihip, the water was found to be more 
or lefs tainted as in the calks. This difference, 
however, is eafily accounted for, by fuppofing 
that the water of thefe tanks was contaminated be- 
fore it was put into them ; for in fa& the whole 
Of the water was brought on-board in cafks, for 
the purpofe of filling the tanks, and no particular 
care was taken, to tafte the water at the time of 
faking it on board. 

After the water kept in this manner had re- 
mained on-board a length of time which was 
deemed fufficient for experiment, it was ufed out, 
and the tanks were replenifhed as occalion re- 
quired : but in fome of the tanks, on-board one 
ihip at leaft, the original water had remained 
-■'■,•■'•'■• ' three, 
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• three years and a half, as appears by the • certi- 
ficates herewith inclofed. About twenty -five 
gallons of the water, which had remained this 
length of time in the fhip, are fent to the Society, 
in two vefiels made of the fame fort of tinned 
copper with which the tanks were lined. 

A certificate from Captain William Bolton, 
commander of the faid veflel, dated Sheernefs, 
a8th of June, 1800, accompanied this letter, 
ftating that the water delivered to the Society was 
taken from a tank holding about feven hundred 
gallons, and which his predeceflbr, Captain Port- 
lock, had informed him had been poured into 
the tank in December 1796, except about thirty 
gallons added in 1798, and had remained good 
during the whole time. 

The fignatures to the ^bove accounts were cer- 
tified on the 28th of June, 1800, by the Rev. 
C. Thee, Minifter of Sheerjiefs. 

In a letter, dated January 37, General Ben- 
tham alfo ftates, that the water which had been 
preferved fweet on-rboard his JVfajefty*s (loops Ar- 
row and Dart, and of which he had fent fpeci- 
mens to the Society, was taken from the well at 
the king's brewhoufe, at Weevil, from whence 
fhips of war, lying at or near Portfmouth, ar^ 
ufu^lly fupplied with water for their fea-ftore, as 
yrell as for prefent ufe. 
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XXXIX, Defcription of a new Efcapement for 
Watches. By Mr. John db Lafons. 

with a plate. 

From the Transactions of the Society for 
the Encouragement of Arts, Manufactures, 
and Commerce. 

Thirty Guineas were voted to Mr. De La pons 

for this Invention. 

HAVING confidered the perfe&ion of chrono- 
meters to conlift more in giving an equal im- 
pulfe to the balance than to any other general 
* caufe, I prefent to the Society, the model of a 
new efcapement, which has not only the property 
of corretfting the errors of the main-fpring, train 
of wheels, &c. and giving an equal power to the 
balance, but likewife the wheels are locked, with- 
out fpring-work, perfe&ly fafe from getting out 
of order, arid are unlocked with lefs power than 
in any efcapement I know, as the wheels do not 
bear againft the locking with more than a tenth 
part of the whole preflure from the main-fpring ; 
a circumftartce I believe to be perfetftly new. 

Although the giving an equal impulfe to the 
balance has been already moft ingenioufly done 
by Mr. Mudge and Mr. Haley, (from whofe great 
merit I would not wilh to detract,) yet the ex- 
treme difficulty and expence attending the firft, 
and the very compound locking of the fecond, 
render them far from compleating the delired 
perfe&ion. But I prefume I have Amplified the 
above ideas. 

Vol. XVI. Ii The 
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The perfe&ions and advantages arifing from 
my improvements on the remontoire detached 
efcapement for chronometers, which gives a per- 
fectly equal impulfe to the balance, and not only 
entirely removes whatever irregularities arife from 
the different ftates of fluidity in the oil, from the 
train of wheels, or from the main-fpring, but 
does it in a Ampler way than any with-which I 
am acquainted. I truft it will not be thought 
improper in me to anfwer fome objections made 
at the examination before the Committee, as I 
^m fully perfuaded the more mathematically and 
critically the improvements are inveftig&ted, the 
ijiore perfeft they will prove to be. 

It was firft observed, that my method did not 
fo completely detach the train of wheels from the 
balance as another efcapement then referred to, 
I beg leave to remark, that the train of wheels in 
jnine is prevented from preffing againft the lQckr 
ing, by the whole power of the remontoire-fpring ; 
fo that the balance has only to remove the fmall 
remaining preflure, which does away that objec* 
. tion, and alfo that of the difadvantage of detents, 
as this locking may be compared to a light ba- 
lance turning oa fine pivots, without a pendulum- 
fpring ; and has not only the advantage of bank- 
ing lafe at two turns of the balapce, and of being 
firmer, and lefs liable to be out of repair than any 
locking where fpring-work is ufed, but likewife 
pf unlocking with much lefs power.— It was then 
obferved, it required more power to make it go 
than ufual. Permit me to fay, it requires no 
more power than any other remontoire efcape- 
ment, as the power is applied in the moft mech^- 
jiicai manner poflible. — And, laftly, it was faid, 
that it fet or required the balance to vibrate an 

.■ pmifually 
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tlhUibally large arch before the piece would go* 
This depends on the accuracy <rf the execution * 
the proportionate diameter and weight of the ba- 
lance* the ftrehgth of the remontoire-fpring, and 
the length of the pallets. If thefe eircumftances 
are well attended to, it will fet but little more 
than the moft generally detached efcapements. 
I proceed to defcribe thine as follows : 

A. (Plate XII.) The fcape-wheel. 

B. The lever pallet, dn an arbor with fine pi- 
vots, having at the lower end . 

C» The rerpontoire or fpiral fpfitig fixed with 
1 collar and ftud, as pendulum- fprings are. 

D. The pallet of the verge, having a roller 
turning in fraall pivots for the lever pallet to aft 
againft. 

E* Pallets to difcharge the locking, with a 
roller between, as in Fig* 4. 

F. The arm of the locking pallets continued at 
the other end to make it poife, having ftuds and 
fcreWs to adjuft and bank the quantity of motion . 
a and b. The locking pallets, f being portions 
of circles, faftened on an arbor turning on fine 
pivots* 

G* The triple fork, at the end of the arm of 
the locking pallets. 

The centre of the lever-pallet in the draft, is 
in a right line between the centre of the fcape- 
whed and the centrd of the verge, though in the 
model it is pot : but may be made fo or not, as 
beft fuits the calliper, &c. 

The fcape-wheel A, with the tooth 1, jis adting 
on the lever-pallet B, and has wound up the 
fpring C ; the verge-pallet D (turning the way 
reprefented by the arrow) the moment it comes 
within the reach of the lever-pallet, the difchar- 

I i 2 ging- 
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ging-pallet E, taking hold of one prong of the 
fork, removes the arm F, and relieves the tooth 
3 from the convex part of the lock a . The wheel 
goes forward a little, juft fufficient to permit the 
lever-pallet to pafs, while the other end gives the 
impulfe to the balance : the tooth 4 of the wheel 
is then locked on the concave fide of the lock b % 
and the lever-pallet is flopped againft the tooth 5, 
as in Fig. 3. So far the operation of giving the 
impulfe, in order again to wind the remontoire- 
fpnng (the other pallet at E, in the return, re- 
moving the arni'F the contrary dire&ion,) re- 
lieves the tooth 3 from the lock b. The wheel 
.again goes forward, almoft the whole fpace, from 
tooth to tooth, winds the fpiral-fpring again, and 
comes into the fituation of Fig. 1 , and thus the 
whole performance is completed. The end of 
the lower pallet B refting on the point of the 
tooth 1, prevents the wheel exerting its full force 
on the lock a, as in Fig. 1. The lame efFedfc is 
produced by the pallet laying on the tooth 5, by 
preventing the wheel from preffing on b ; and 
thus the locking becomes the tighteft poflible. 
This efcapement may be much Amplified by put- 
ting a fpring with a pallet made in it, as in Fig. 5, 
inftead of the l$ver-pallet, and fpiral-fpring. The 
operation will be in other refpe<Sts exactly the 
fame, avoiding the fridion of the pivots of the 
lever-pallet. This method I prefer for a piece to 
be in a flate of reft, as a clock ; but the difad- 
vantage, from the weight of the fpring in dif- 
ferent pofitions, is obvious. 

The locking may be <5n any ttto teeth of the 
wheel, as may be found moft convenient. 
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XL. On a new fulminating Mercury 4 
By Edward Howard, Efq. F. R. & 

(Continued from Page 175.) 
SECTION XIV, 

THESE efFe&s all tend to eftablilli the 5x1ft* 
ence of the nitrous etherized gas, as a conftittjent 
part of the powdef ; and likewife corroborate the 
explanation I have ventured to give of the ac- 
tion of the fulphuric acid. Moreover, a meafured 
ounce and a half of nitrous acid, holding 100 
grains of mercury in folution and 2 meafured 
ounces of alcohol, yield 9Q cubical inches only of 
gas : whereas, without the intervention of mer- 
cury, they yield 210 inches. Upon the whole, I 
truft it will be thought reafonable to conclude, 
that the mercurial powder is compofed of the ni- 
trous etherized gas, and of oxalate of mercury 
with excefs of oxygen. 

ift. Becaufe the nitric acid converts the mer- 
curial powder entirely into nitrous gas, carbonic 
acid gas, acetous acid, and nitrate of mercury. 

adly. Becaufe the dilute fulphuric acid refolves 
it into an uninflammable oxalate of mercury, and 
feparates from it a gas refembling that into 
which the fame acid refolves the nitrous ethe- 
rized gas. 

3dly. Becaufe an uninflammable oxalate is like- 
wile left, after the muriatic acid has converted a 
part of it into fublimate. 

4thly. Becaufe it cannot be formed by boiling 
nitrate of mercury in dulcified fpirit of nitres 

although 



14<5 Oh 4 new fulminating Mercury* 

although a very inflammable oxalate is by thh 
means produced. 

5thly. Becatife the difference of the produft of 
gas, from the fame meafures of alcohol and ni- 
trous acid, with and without mercury in folution, 
is .not trifling ; and, 

6thly. Becaufe nitrogen gas was generated dur-> 
ing its combuftion in the glafs globe. 

Should ray conclufions be thought warranted 
by the reafons I have adduced, the theory of the 
combuftion of the mercurial powder will be ob- 
vious to every chemift. The hydrogen of the 
oxalic acid, and of the etherized gas, is firft 
united to the oxygen of the oxalate, forming wa- 
ter * ; the carbon is faturated with oxygen, form- 
ing carbonic acid gas; and a part, if not the 
whole of the nitrogen of the etherized gas, is 
Jeparated in the ftate of nitrogen gas ; both which 
laft gafes, it may be recolle&ed, were after the 
explofion prefent in the glafs globe. The mer- 
cury is revived, and, I prefume, thrown into 
vapour; as may well be imagined, from the im- 
menfe quantity of caloric extricated, by adding 
concentrate fulphuric acid to the mercurial 
powder. 

I will not venture to ftate, with accuracy, in 
srhat proportions its conftituent principles are 
combined. The affinities I have brought into 
play are complicated, and the conftitution of the 
fubftances I have to deal with not fully known. 
But, to make round numbers, I will refume the 
ftatement, that 100 grains of the mercurial pow- 

» 

* Drops of* water were obferved on the internal furface of 
the globe, the day after fcveral explofions had been pro* 
dueed in its centr*. 

dcr 
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der loft 16 grains of its original weight, by treat- 
ment with dilute fulphuric acid : 84 grains of the 
mercurial oxalate, mixed with a- few minute 
globules of quickfilver, remained undiflblved m 
the acid. The fulphuric liquor was faturated 
with carbonic of potafli, and yielded 394 grain* 
of carbonate of mercury. If 1 ,4 grain fhoyld be 
thought a proper allowance for the weight of 
carbonic acid in the 3,4 grains, I will make that 
dedu&ion, and add the remaining 2 grains to the 
84 grains of mercurial oxalate and quickfilver ; I 
(hall then have, ^ 

Of oxalate and mercury, «■ ~ «- 86 grains, 

And a deficit, to be aieribed to the 

nitrous etherized gas and excefs of ' ■'■* 

oxygen, «■ - - ~ - - .— 14 • " - 

103 



It may perhaps be proper to proceed ftill fat* 
ther, and recur to the 48, 5. grains, feparated by 
nitrate of lime from the 84 grains of mercurial 
oxalate and globules of quickfilver, in the nth 
fe&ion. Thefe 48,^ grains were proved to b$ 
chiefly oxalate of lime ; but they likewife' con- 
tained a minute infeparable quantity of mercury, 
almoft in the ftate of quickfilver, formerly part 
of the 84 grains from which they were feparated* 
Had the 48,5 grains been pure calcareous oxalate, 
the quantity of pure oxalic acid in them would, ac- 
cording to Bergmann *, be 23,28 grains. Hence, 
by omitting the 2 grains of mercury in the 3,4 
grains of carbonate, 100 grains of the mercurial 

* ''Bergmcusa de Acldo fiaecfrari. Opufcula. Tom. L §.6. 
j>. 94B. Leipzig, 1788. • ' > . .-.•.«.!• 

powder 
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powder might have been faid to contain of pure T 
oxalic acid 23,28 grains; of mercury . 62,72 
grains ; and of nitrous etherized gas and excefs 
of oxygen 14 grains. But, as the 48,5 grains 
were not pure oxalate, inafmuch as they contained 
the mercury they received from the 84 grains, 
from which they were generated by the nitrate of 
lime, fome allowance muft be made for the mer- 
cury fucceffively intermixed with the 84 grains 
and the 48,5 grains. In order to make corre- 
sponding numbers, and allow for unavoidable 
errors, I fhali eftimate thp quantity of that mer- 
cury to h*ve. amounted to 2 grains, which I muft 
of coiirfe dediuft from the 23,28 grains of ox* 
alic acid, I ft#li then Juve the following ft#c^ 
ment: 

That 100 grains of fulminating mer- 
cury ought to Contain of pure, ox- 
alic acid, -----.- 21,28 graips* 

Of mercury fbriherly united to 
the oxalic acid, - - - 60,72 

Of mercury diffolved in the ful- 
phuric liquor, - - '- 2 

And of mercury left in the ful- 
phuric liquor after the Repa- 
ration of the gafes, - •*• 2* 

Total of mercury, - - 64,72 
Of nitrous etherized gas, and excefs 
* of oxygen, - ~ -* - - -* 14 

IOO 

Since 100 grain*- of the powder fcem to con- 
tain 64,72 grains of mercury, it will be immcr 

diately 
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diately enquired, what becomes of 100 grains of* 
quickfilver, when treated as directed, in the de- 
scription of the proccfs for preparing the fulmi- 
nating mercury. ' 

It has been ftated (in Sc&ion IX.) that 106 
grains of quickfilver produce, under different 
'circumstances, from 120 to^i grains of mer- 
'ciirial powder ; and, if 100 grains of this powder 
contain 64,72 grains, 120 grains, or 132 grains, 
muft, by parity pf reafoning, contain 78,06 
grains, or 85,47 grains; therefore 13,34 grains', 
or 20,75 g ra i nS > more of the 100 grains are im- 
mediately accounted for ; becaufe 64,72 grains + 
13,34 grains 1=78,06, and 64,72 grains + 20,75 
'grains = 85,47 grains. The remaining deficiency 
of* 21,94 grains,- or 14,53 g ra ins, which, with, 
the 78,06 grains, or 85,47 grains, would, com- 
plete the original, ico of quicklilver, remains 
partly in the liquor from which the powder is 
Separated, and is partly volatilised in the - white 
dence fumes, which in the beginning of this pa- 

?er I compared to the liquor fumans of Libaviul 
'he mercury cannot, in either inftance, be ob- 
tained in a form immediately indicative of its 
quantity ; and a feries of experiments, to afcer* 
tain the quantities in which many different fub- 
ftances can combine with mercury, is not mf 
prefent objetft. After obferving, that the mer-» 
curyleftin the refiduary liquor can be precipi- 
tated in a very fubrle dark powder, by carbonate 
of potafli, fhall content myfelf with examining 
the nature of the white fumes* 
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SECTION XV. 

If is clcir, that thefe white fumes contain mer- 
cury : the^ may bfe wholly con den fed in a range 
cf Woulfe's apparatus, charged with a folution 
of muriate of ammoniac. When the operation is 
over, a white poqpjer is feen floating with ether 
on the faline liquor, which, if the bottles are 
agitated, is entirely diffolved. After the mixture 
lias been boiled, or for fome time expofed to the 
atmofphere, it yields to cauftic ammoniac a pre- 
cipitate, in all refpe&s fimilar to that which is 
feparated \>y cauftic ammoniac from corrofive 
iublimate. 

I would infer from thefe fadts, that the white 
dence fumes conlift of mercury, or perhaps oxyd 
of mercury, united to the nitrous etherized gas* 
and that, when the muriate of ammoniac con- 
gaining them is expofed to the atmofphere, or id 
"boiled, thfe gas feparates from the mercury ; arid the 
excefs of nitrous acid, which always comes ovaf 
with nitrous ether, decomposes the ammoniacal 
muriate of fublimate.and forms corrofive mercurial 
muriate or fublimate. This theory is corroborated 
*hy comparing the quantity of gas estimated to be 
c'pntaiAed in the fulminating mercury with the 
quantities of gas yielded from aicohpl and nitrous 
sfccid t with arid tvithout mercury in fohition ; not 
to mention that inore ether, as well as more gas, 
is produced without .the intervention of mercury ; 
and that, according to the Dutch cheraifts, the 
jfroducft of ether is always in the inverfe ratio 
to the product of nitrous etherized gas. Should 
a farther proof be thought neceflary of the exift- 
ence of the nitrous etherized gas in the fulmina- 
^oginePCiEry, as well' afc in the white derrfe fornes r 

it 
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it-may. be add«d, that, if a mixture of alcohol ajpd 
nitrous acid holding mercury in folution We fo 
dilute, aod expofed to a temperature fa k>w t tbflt 
neither ether nor nitrous etherized gas are pro* 
duccd, the fulminating mercufy, or the white/ 
fume** will neter be generated ; for, under fuch . 
circumftances, the mercury is precipitated chkfly 
in the ftate of an inflammable oxalate* Farther, 
when we confider the different Aibftances formed 
by an union of nitrous acid and alcohol, we are fo 
fur acquainted with all, except the ether and the 
nitrous etherized gas, as to create a preemption, 
that no others are capable of volatilizing mercury, 
at the veiy low temperature in which the white: 
fames e^ift, fince, during feme minutes, they are 
permanent over water of 40° Fahrenheit. 

SECTION XVI. 

Hitherto, as much only has been faid of tfyj 

fas \yhich is feparated from the mercurial pqvsfdey 
y dilute fulphuric acid, as was neceflary to i$en r 
tify it with that into which the feme acid cai* r? r 
folve the nitrous etherized gas : I i>aye farther ty 
fpeak of its peculiarity *. 

The charadleriftic properties of the inflate 
mable gas feem to me to be the following : 

ift. It does not diminifh in.yoluiQe, eifhftr 
with oxygen or nitrous gas, 

adiy. It will not explode witl} oxygen by t\.fi 
ele&ric fhock, in a dole veffel. 

1 

* It mull be flrft noticed, that it is never pure when bbr 
tabled ffopa the nitrqua etherized gas ; nor am I aware h«F 
Jt is to be purified, unlets the nitrous gas CQuId be taken 
from it, without being converted into nitrou$ acjd ,- fqr, By 
that acid, it would probably be itfelf converted in{o nitrous 
gat. 

Kkz 3 d!y. 
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3-dly. It burns like hydrocarbonate, but .with a 
bluifh-grccn flame. And^ • . 

: 4thly. It is permanent over water. (Section XII.) 
It is of courfe either toot formed, or is con- . 
vertible into nitrous gas by the concentrate nitric » 
and muriatic acids ; becaufe by thafe acids, no 
inflammable gas was extricated from the powder. 

. Should this inflammable gas prove not to be 
hydrocarbonate, I {hall be difpofed to- conclude, * 
that it has nitrogen for its bafis ; indeed, I am at 
this moment inclined to that opinion, becaufe -J 
find that Dr. Prieftley, during his experiments. 
on his dephlogiftated nitrous akj once produced 
a gas which feems to have refembled,this*inflatn- 
mable gas, both in the mode of burning and* in 
the colour of the flame;. 

After the termination of the common folution 
of iron in fpirit of nitre, he uied heat, and got, 
fays he, •* *' fuch a kind of air as I had brought 
" nitrous air to be, by expofing it to iron, or 
*' liver of fulphur; for a on the firft trial, a can- 
'* die burned in it with a, much enlarged flame. 
" At another time, the application of a candle 
? c to air produced in this manner was attended 
with a real, though not a loud explofion •, and, 
immediately after this, a greenilh- coloured 
" flame descended from the top to the bottom of 
* c 'the veflel in which the air was contained. In 
? c the next produce of air, from the' lame procefs, 
" the flame defcended blue, and very rapid, 
? ' from the top to the bottom of the veflel." 

Th^fe greeniih and blue-coloured flames, de- 
scending from the top to the bottom of the veflel, 
^re precisely defcriptive of the inflammable gas 

t Fyieftlcy on Air, Vol. II. p. 58. Birmingham, 1790. 
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fep^rated from the powder. If it can be pro- 
duced, with certainty by the repetition of Dr. . 
Rrieftley&. experiments; or fhould it by any 
means be got. pure from, the nitrous etherized gas, 
my curiofity will excite me to make it the object 
of future refearch ; otherwife, I muft confefs, I 
(hall feel more difpofed to profecute other che- 
mical iabjecSb : For having reafon to think that. 
the: deufity of the vacid :made a variation in the. 
prodiidl of this gas, and having never found that 
any acid, however denfe, produced an immediate 
explofton, I once poured 6 drams of concentrate 
acid upon 50 grains of the powder. An explo- 
ii&n, nearly, at the inftant of conta&, was effect- 
ed : iL was wounded feverely, and moftof my ap-i 
parous deftroyed. A quantity moreover of tho 
gas:I had previoufly prepared,, was loft by the in* 
idvertencyof aperfon who went into my laboratory, 
whilftJ was confined by the confequences of this 
difcouraging accident But, fliould any one be 
defirous of giving the gas a .further examination, 
i. again repeat, that as far as I am enabled to 
judge,, it may with fafety be prepared by pouring 
31 drams of fulpuric acid, diluted with the fame 
•quantity of water, upon 50 grains of the -powder, 
•and dien applying the flange of a candle until gas 
-begins to be extricated. The only attempt I have 
tnade to decompofe it, was by expofingit to cop^ 
per and ammoniac ; which during feveral wedts 
.did notreffeft the leaft alteration. 
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JxLTHQtJGH the true principles of <;ooftraA*u 
jag* chimneys, and ftoves, fo as to obtain the, 

Sreateft beat from the fmalleft quantity of fuel* 
ave, for fame time paft, been known in. Franco* 
yet they are far from being fo generally pra&ifed 
as public economy feerns to require. 

It is probably owing to, the firft attempts ta 
introduce the Swedish ftavo not having been, con* 
dufted on the true principles, or executed in jufl] 
proportions, that they are ftill fo rarely mfedt 
That which I have built having appeared to reanjt 
perfoas to unite in the higheft degree all the ad* 
vantages that can be defired, and to produce an 
pftonifhing effeft, confidering the nae of the 
apartments and its expofure to the North, they 
have requefted me to give them the plap of it 
with the exa& dimenfiona and the mode of cpfl- 
Jfaru&iQn. To comply with thefe requefts, I de* 
liefmined to have an engraving jnade^ and accom- 
pany it with fuch a deici iption, that the fame *&- 
fc&s, with fuch materials as arc to b* had, may 
•very whe?e b$ produced. 

f dp not, therefore, pretend to the merit of 
invention ; I have merely made a fuccefsful ap- 
plication of well-known principles*, npr will it be 
p;felefsto lay them down in a limple mariner, and 
even to give a fhort fketch of the former advances 
ef the important art of economically producing 
v^armth, before we proceed to that defcription. 

I. Heafc 



I. Heat is produc&d only in proportion to the 
volume of air confumed by the fuel. , 

II. The quantity ; of <i*at produced U greateft 
{the quantity and quality * of the fuel beii>g the 
4ame)» when the combuftiofl is complete. 

III. The cocnbuftion is the more complete i* 
proportion fes the fuliginous part i« longer retained 
in channels, where it may undergo a fecond com- 
buftion. 

IV. The "onl,y ufeful Jieat is that fent twit into, 
aad retaihdd in, the (pace intended to be heated. 

V. The temperature of that fpace will be higher* 
\n proftoFtibn as the current* which muft be re* 
netoed from without to fupport the combuftion, 
is Ms cabled to take up in its ,paflage the heat 
.produced. 

Hence the following inferences evidently flow : 
• I-. The -fire-place ought to beinfulated from all 
bodies that &rfe rapid conductors of heat. All the 
heat thafc goes out of the apartment is abfolutely 
loft, wtl&Cs intentionally dire&ed into another 
tpartmeftt. 

a. HeWbeing [produced only by combuftion, 
ahdCdmbuftiofi being fuftained only by a current 
af air, this current fhould be brought in by chan- 
nels, where "the <needfal F^pidity may be.preferved,- 
without being too diftant from the fpace to be 
warmed ; fo that the heat it there depofits may be 
gradually acoumXilated in the whole of the infu- 
lated fufnace, in ord^r afterwards to ftow out 

* This fJxpreffioa regards not merely the fpecles of wood.; 
for the foil that produced it, and the feafon when cut, caufe 

freat Variati6n $ -and efyecirally a^reen'or taoift'wood is well 
nown to> pwftucfe left fetifibte heat ; pdrt of the latter bdfnft 
attorned to concert the waiter in to Vaponr, aqd not again ^kf- 
charged till it is coadenled at a diftafcce from the apartrajent 
to be warmed.- 

of 
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' of it flowly, according to the laws of the equili- 
brium of that fluid. 

3. The wood being fo far copfumed as to give 
no more fmoke, it is advantageous to clofe the 
mouth of thefe channels, in order to retain there 
the heat that would otherwife be carried off" 
through the upper flue, by the continuance of & 
current df frefh air, neceffarily of a lower tempe- 
rature. 

* . • • , < 

4; Laftly, it follows, from the fifth maxim, 
that, all other things being equal, a higher tem- 
perature will be obtained, and fitpported during 
a much longer time, by forming, in the internal 
parts of the ftove, or under the hearth of a chim- 
ney, and in their vicinity, tubes, in which the 
air that comes from without may be warmed, be- 
fore it enters the apartment to ferve the purpofe 
of combuftion or re-place that which has been 
con fumed. Thefe have been called bouches ce 
ehaleur (mouths, or apertures,' of beat), becaufe, 
inftead of contemplating, their principal ufe and 
intention, it is commonly imagined, that they 
are only made in order to give, by their iflues, a 
more rapid current to the heat produced. Nor is 
this idea abfolutely devoid of foundation," flnce 
they caufe, if we may ufe the expreffioii, a more 
real enjoyment in fome refpe&s, and the air that 
iffuesfrom them has only changed its temperature 
by carrying off a portion of the heat that would 
have remained in the interior. Thofe, however, 
who \yould prefcribe them as oppofing the moft 
important obje6l, which is the retaining it as Igng 
as poflible,, do not confider that they may be 
elofed, and all communication wkh the external 
air ait off by a fimple Aide, and therefore that 
it is fcafy id derive frorti them ef ery poflible ad- 
. vantage, 
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Vantage, without any inconvenience. And we 
may add, that, in fmall apartments, or fuch as 
are. accurately clofed, they arc often indifpenfably 
requisite, if we would avoid being expofed ta 
currents of cold air •. . . 

Such were the confiderations that induced me to 
form fimilaf heating apertures in the ftove I con* 
ftrufted in the Swediui method, though not in- 
dicated in any of their plan*. But, before I de- 
scribe the forms and proportions I adopted, and 
the truly aftoniflxmg efie6b produced, it will hot 
be ufelefs to take a view of the fucceffive con- 
trivances and pra<ftices enjployed to reconcile with 
economy the i^eceffity of railing the temperaturt 
in the various habitations of mankind. 



Sketch of *Hfc Progress op the Art or 
warming Apartments economically. 

■ Few traces remain of the thartner in which the 
atttients warmed their habitations. It is imagined 
they lighted a large fire in the middle of a room 
of which the roof was open, and that the other 
apartments were warmed by portable braziers. In 
oeneca's time they began to conftruft tubes in the 
walls to convey the heat into the upper apartments, 
the fire-places being ftill placed below. It ap- 
pears, however, that this was the origin of flues 
for jTmoke, and even of ftoves ; the fituation and 
proportions of which fucceffively underwent an 
infinity of changes, according to the localities, 
the wants of the inhabitants, or the ftyle of the 

* Dr. Franklin very juftly quotes, on this fubjefi, a Chineff ^ 
pfovefb to this effe& : Shun a current of air from a narrow" 
paflage, as you would Aran the point of an arrow. 

Vol* XVI, LI decoration*^ 
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decorations. I ihall not fpeak df the cuftom of 
' heating apartments by fires pUced under arches or 
vaults, as it may eafily be imagined, that this wa* 
confined to palaces, and other edifices where mag- 
nificence was augmented by prodigality ; and the 
veftiges of it that have been difcbvered among 
aacient ruins fufficiently point out this as their 
detonation. In digging, fome years ago, for 
foundations in the eity of Autun, one of thefe 
evens was difcovered under a mofaic pavement, 
with chimneys at each extremity. 

Francis Keftar of Frankfort, whofe work en- 
titled Epargne-bois, &c. (the Wood-faver, &c.) 
appeared in French in 1619, was the firft 
writer that deferves to be quoted as having pro- 
pofed any ufeful ideas on this fubjetSh In his 
ftoves he formed eight chambers, one above ano-. 
ther, through which the fmoke was to pafs before 
it entered the chimney. He alfo brought air di- 
rectly firom without into the afh-pan to feed die 
fire, and there was another aperture to draw air 
from the apartment for the fame purpof?. 

TO BE CONCLUDED JN OUR NEXT. 

^^ - i w ----------—---——-■ -—■...•» -■ « 1 ... »■ 1 — ■ m 

XLIL Experiments on various kinds of Pota/h, 
with eqfy Methods of afcertaimng the Quantities 
of Alkali and of foreign Salts they contain. 
By Citizen Vauquelin. 

FROM THE ANNALES DE CHIMIE. 

MUCH attention 'has already been beftowed on 

tlie various, kinds of potalb, efpeciaHy by Mr. 

*"•-'- - - Kirwan, 
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Kirwaru who hag treated ^ them tfith: great nai~: 
mtf^nefs in * wemnz, a tmnflation of which has* 
a^pwed i& the «ighjte«ithi volume of thfc " Aav 
nales de Chimte." But he poly confidersbthenr 
wit$ regard to their: ufe in bleaching, and had 
merely in view, to afcertaitt the refpe&ive quanti- 
ties of alkaline parts contained ia each. . 

For this purpofe he diflblv^s in water equal 
quantities ot theft alkalies, to feparafre the earthy* 
fubftances which are iadiffolubk, and adds a fo- 
lution of alum till no farther precipitate is formed 
and the liquor (hows a flight excels of acid* He 
then walhes the fediment, and expofes it to a red 
heat, to expel the water and carbonic acid com- 
bined with it. 

This is certainly a good method, when the 
only obje& is to ascertain the quantities of alkali, 
lyhether free or combined with carbonic acid. 
But it muft be confefled, that the prpcefs is te-i 
dious, . difficult, and requires a collection of ap- 
paratus of which dealers and confumers are rarely 
poffeffed. Befides, there are fome ufes in which 
the neutral falta formed with this alkali, and con- 
tained in it, muft be confidered as bearing a part ; 
ftich are the manufactures of faltpetre and of 
glafs, where thefe fairs produce effeAs propor- 
tioned to the quantities of alkali they contain. 
The procefs I would propofe for difcovering the 
real quantity of alkali contained in potafh of com- 
merce appears to me more limply, more accurate* 
and attainable by a greater number of indivi- 
duals; though a preliminary experiment indeed 
is ncceflary, which requires fome care. It is as 
follows : 

Take a quantity of potafh purified with alco- 
hol and very dry, and faturate it accurately with, 

h\ z nitric 
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intric acid, the denfity of which has been after- 
tained either by the eudiometer or the balance. 
This acid is afterwards to ferve as a ftandard to 
try the various potafhes of commerce, the quan- 
tity of alkali in which is to bfc difcovered. This 
datum being eftablifhed, diflblve in a fufficient 
quantity of water any determined quantity of the* 
potafh to be affayea ; and pour into the iotution 
the ftandard nitric acid till the laft drops no lon- 
ger caufe any perceptible effervefcence. Then 
leat the liquor for a few moments, without fu£- 
fering it to boil, in order to expel the carbonic 
acid that remains combined with it, and mix a 
few drops of the liquor with a little of the tinc- 
ture of tournefol, to fee if there is not an excefs 
. of acid ; alfo with the blue 'colour of violets ; and 
if neither of thefe caufe a change, it is a certain 
proof that the > faturation is exacft. If otherwife, 
add more acid to the liquor, and vice vsrfd. 

To know the precife quantities of alkali con- 
tained in the potafh, it will then be fufficient to 
compare the quantity of acid abforbed in this 
operation with that which .was neceffary for the 
faturation of the pure potafh ufed as a ftandard. 

It is effential to the accuracy of this trial, that 
the acid be not too concentrated, becaufe in that 
cafe it would be more difficult to arrive at perfeft 
faturation. That which I employed was equal to 
20 degrees of Beaum£'s eudiometer, and its den- 
sity was to that of water as 11 65 to iooq. 

It is apparent, that by this method, and with a 
little care, the alkali contained, whether in a free 
ftate or combined with the carbonic acid, may 
be pretty accurately afcertained. I believe the 
error when performed on a few ounces will 
fcarcety exceed two or three cent] ernes; a quan* 

tity 
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iity of very little importance in potafti of com-* 
inerce. 

One fa& I obferved in this operation, which. 
Appeared interefting; that the kinds of potafh, 
Which afforded the leaft alkali, communicated to 
the water in which I diflblved them more denfity 
than thofe which contained a larger quantity.* 
This obfervation was fully confirmed by the pure 
*nd dry potafh, which I employed for my compa-< 
tifon, as will be feen by the following table of 
the denfities given to water by various kinds of 
potafh. And hence it follows, that the fait* 
mixed with potalh communicate to the water, 
when diflblved, more weight than the alkali 
itfelf. _ ; . 

Another circumftance is no . lefs. curious _; 
pariiely, that folutions of the different kinds of 
potafh become lighter wh$n iaturated with jai- 
tric acid, the weight of which, however, is 
greater than theirs. This explains the reafon why 
the alkaline carbonates abforb heat, or produce 
cold, by uniting with the nitric acid, and why 
faltpetre produce* fo much heat when it burns 
any combuftible body; namely, that in com- 
bining with potalh, and probably with other al- 
kalies, it retains-a great deal of heat itfelf. 
, The following table exhibits a comparative 
view of the quantities of alkali employed, of the 
water in which they were diflblved, of the nitric 
acid neceflary to faturate them, the denfity of 
thefe folutions before and after their combination 
with the nitric acid, and, laftly, the quantities 
of real alkali they contain. 



Quantities 
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♦ % By here Confidering only the real quantities of 
alkali contained in each kind of potafh we may 
eafily eftimate their refpe&ive value, taking as 
their meafure the proportions above eftablifhed. r 

It may be obje&ed indeed, that the abfolute 
quantities of alkali in each potafh will not always 
be the fame, and confequently their proportions 
will frequently vary. Agreed : for many caufes? 
may -eafily be imagined that will produce this va- 
riation ; and therefore I do not pretend to make 
the refults of my experiments correfpond with all* 
times Mid crrcumftances. I am of opinion, how- 
ever, that the differences which the various kinds> 
Off potafh exhibit will rarely be very important in 
commerce and manufactures; unlefe they arc 
fraudulently adulterated. 

But, it muft be remembered, that the value of 
thefe potaflies ought not always to be ftri&ly ap~* 
predated by the real quantity of alkalis the. 
foreign fubftances contained being inconvenient 
for fome purpofes neceffarily require a diminu- 
tion of price, while for others they have a certain 
value. Sulphate of potafh, for inftanfce, is ufeful* 
in making faltpetre, but deftitute of utility in 
bleaching. And therefore it is rather by the 
wants of the confumer than the purity of the arti- - 
de, that its value fhould be appreciated. 

Hence then it is defirable to afcertain, by a 
fimple and accurate procefs, the quantities of this 
fait contained in the various kinds of potafh, 
wfiich are the fubje&s of thefe aflays ; that every 
one may choofe, according to his wants, that 
which, in proportion to its market-price, offers 
him the greatefl: advantages. 

-For this purpofe I mixed nittate of barytes 

with folutions of 1 152 parts of potafh, of which 

: I had 
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I had faturated the alkali with the nitric acid, 
and I obtained precipitates of fulphate of barytes, 
the weights of which gave me the fums of ful- 
phuric acid and thofe of fulphate of potafh, the 
proportions of thr elements of the two falts being 
known pretty accurately. 

. From thefe proportions it follows, that the 
quantities of fulphate of barytes very nearly cor- 
refpond with the half of their weight of fulphate 
ef potafh, and with the 28 centiemes of potafh 
contained in the latter. 

. The following table fhews the combative 
quantities of fulphate of potafh and of alkali fur- 
nifhed by various kinds of potaih from a quantity 
of 1 152 parts. 



j» Dantzic potafh — - 
3. Ruffian potafh - - 

3. Potafh from the Vofges 

4. Hard American potafli 

5. Treves potaih - — 

6. American pearkfh — 

* 

It was alfo an objeft of my "attention to deter- 
mine the quantities of muriatic falts, and parti-' 
cularly of muriate of potafh, from which fcarccly 
any kind of potafh is free. For this purpofe I 
mixed nitrate of filver with the folutions of pot- ; 
afh, having neutralized the alkali with nitric acid, * 
and detached the fulphuric acid by means of ni- • 
trate of barytes. The weights of the precipitates 
gave me thofe of the muriatic acid, and confe- 
queritly of the muriate of potafh, fince the pro- • 
portions of thefe two falts are known. Thefe 
quantities in 1 152, parts of potafh sure as follow. . - 
t x . Dantzic 



Sulphate 
ot Potaih* 


Pore Potaih 
correfpoadiog* 


134 


86 or 0*074 


065 
148 


37 0-034 
83 0*07* 


154 
»6s 


87 0-075 
93 0*081 


80 


45 °'°39 
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1. Dantzic potafli ~ - 
2I Ruffian pbtaflf - - 
3. Potafli ffom } the Vofges 
4.' Hard American potafli 
'5. Treves £dtaffi - 
6. American 




14 or o - oi2 


••5 * 


b'6o4 


51b 


0"443 


20 


o*oi 7 


44 


0.038 


4 


0*063 
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Although muriate of potafli forms faltpetre 
with the calcareous nitrate contained in the lixivia 
of the earths, it is considered as of no value, be«- 
Catffe it produces an equaj quantity of mother- 
liquor, \tfhiclf interferes With the* cryftallizatioi*, 
arid of which the manufa<fttireTs always" erideavour 
to ridthemfelves"; fo that being found' in' potafh 
it rather diminishes than augments . its . value* 
Though this fait -does not enter into, the compofi- 
tion of glafs, it feems to accelerate the fufion of 
the materials, mixing them more intimately by 
means of the motion it acquires in confequence 
of the heat, by which it is converted into vapour. 
n It ought not, however, to add to the price of the 
real potalh for the ufe of glafs-houfes, becaufe, 
if on* the one hand it haftens tlie fufion of the 
glafs, on the other it renders the refining it iftore 
difficult. As to bleaching} irdoes : not appear to 
be very efficacious, but is not~prejudicial.\ • • 

For thofe purpofes, to which the alkaline parts 
alone are ufeful, the value bf the various kinds of 
potafh are in "the fame proportipn as t£e xjmmti- 
. ties of acid neceflary for their faturatioi» fince, 
in fa&, there is notfymg but the alkali, pure and 
combined with the^arbonic <acid, that can neu- 
tralize the nitric acid. Takiag therefore for our 
;round-work one of thefe quantities, or the al- 
#li it reprefents> (which copies to the fattie,) 
and comparing* it -with the market-price, of tfee 
potafli . that furniflied it, we fhall have a compel- 

Vo*. %V\. Mm nuve 
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rative table of the true values of thefe articles, as 
to the quantity of alkali they contain. But, for 
the advantage of the confumer, we ought to take 
for our ftandard that kind of potafh which, with 
regard to its alkali,. is at the loweft price. We 
ought, therefore, for this purpofe, to know the 
price of each, and the quantity of alkali it con- 
tains. At the prefent time thefe prices being as 
follow, 

Potaflu 

Hard American potash 70 litres, and containing 0"Z4S 
Pearlash - ..-60 ------- 0656 

Dantzic - - - . 57' 10 - 0-524 

Treves .---55-- 0'625 

Russian ----55------- 0'67D 

Vosges --.-35 -------- 0*385 

it is apparent that Ruffian potafh fhould be 
taken as our ftandafd, becaufe its market-price 
compared with the others is below the quantities 
of real alkali which they contain. Hence it fol- 
lows : 

i. Ruffian potafh $$ livres per quintal. 

g. American - 6i 

3. Pearlafh - 54.3 

4. Treves - - 5 1 .6 

5. Dantzic - 43 

6* Vofges - - 31.1a 

Ruffian potafh, therefore, affords the con- 
fumer the moft advantage, and Dantfcic the leaft ; 
fo that the market-price of thefe articles appears 
to be formed on arbitrary notions, or in other 
words on ancient prejudices. It is true that 
their comparative values are fomewhat different as 
to thofe to whom fulphate of potafh is ufcftfe*e- 
caufe they do not all contain an equal quality 
of thftt fait : but the difference will at moft be 

three 
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three or four francs per quintal for thofe kinds in 
which it moft abounds. See the preceding tables* 
The following is a table of aU the fubftances 
contained in the fix kinds of potafti of which we 
have already fpoken. 
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„ The , manipulations required to afecrtain the. 
qy^Otities qf refd .alkali, contained in the various 
k\jids of potaft. are fim^pte and by.no means liable 
to error, if the precautions pointed out above are 
taken.,. Hi£_Qnly^rules .to. hejeememhered- are.: 
1 ft, tcf employ acid of the fame degree of conp 
Generation, and to perform the Operations at one uni- 
form temperature to afcertain that concentration,: 
ad, that the acid be not too ftrong to afecrtain 
with eafe the exaft point of faturatioit : 3d, that, 
whenever the degree of the acid is changed, the 
preliminary experiment with potafli .muft be re r 
peated, biecaule the real quantities of acid >do not 
exadtly keep-pace -with the denfititsr 4th, that 
the ^accuracy o£ all the other experiments princi- 
pally depends oh theprecilion of this firft aflayj: 
cth t ^ tfeat the nitric acid muft at laft be poured 
in verjf "gently", " waiting "till" the eflervelcei^ce hap 
intirely ceafed, before more be added, for.fear of 
exceeding the true limits : 6th, that it is { well to 

heat the liqnnr for a fpw moments hpforp trying 

it by tjie coloured papers, that the carbonic acid 
may^caufe no imftake. t. 

By thefe little attentions, which any oqe may 
pra&ife without a~dcepr knowledge of~ chepiiftry^ 
we may learn, : $s accurately as ,poflibJc, the real 
quantities Tof alkali contained in the various kinds 
of ftotaf h. ^ _ , _ 

To afcertain the quantities oT fulphate oFpotafh, 
require^ a prbcefs father more complex t yet, if 
we recplle£l that we have only to pour nitrate 
barytesi into a folution of potaih already faturatei 
with^mtric acid until no further .precipitate be 
formed^ and' that the quantity of fediment depos- 
ited beingrak^n"away andlfned "repTSIents "cP^o, 

or 
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Of. one half of its ..weight of fulphate of potafla,^ 
or 0*28 of pure potafh, this procefs will no lpngec^ 
appear difficult, and every one may eafily perform 
it. If,, for inftance, . we have 100 grains of pre- 
cipitate, it is evident we fhould reckon 50 grains T 
of dry fulphate of potafh, or 2.8 grains of dry ". 
potafh; but, if we obtain any other quantity, the : 
determination of the. alkali may, not be quite fo^ 
eafy to thofe who are not familiar with arithmetical 
calculations ; and in this cafe, w^ich more fre- T 
quently happens, we muft multiply the fum of, 
t^e preqipate by 28, and divide the prqdpdJ; by, 
lcp. Suppofe, for inftance, the weight of *h»e 
precipitate 13 85 .grains; multiply by 28, and 
the pr,odu<§t is ,2380 ;. which, divided by ipo, 
gjyes. 23*8 * which reprefents the quantity of ful- 
phate of potaih. / > - 

As to the muriate of potaih, the carbonic acid, . m 
and other foreign fubftances, it appears to me 
ufelefs here to mention the method of afcertain- 
ing their quantities, becaufe they cannot be of 
any ufe, and becaufe, if we Hnow the quantities 
of potafli and of fulphate of potafh, we may con- - 
fider as foreign 'all the remaining complement of 
the crudepotafb. 

It is important, however, in fome manufac- 
tures^ Mid particularly in thofe of cryftals and 
of plate-glafs, to afcertain whether the potafh to 
be ufed contains iron ; becaufe in thefe manufac- 
tures every colouring fubftance .muft be avoided. 

jThis circumftance is eafily known by expofing* 
the infoluble xefidua to the a&ion of the muriatic 
acid, and pouring into this folution caufed thereby 
prufliate of potafh, till no farther precipitate is. 
formed ; after which, by taking about a fourth 

part 
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part of this precipitate, or by calcining it by fire, 
we fhall have as near as can be the quantity of 
oxyd of iron contained in the potafh. 

Note. Citizen Riffault,* adminiftrator of the 

Kiwder and faltpetre manufactories, has long 
en endeavouring to difcover a fimple method 
at once to exhibit, in one fimple experiment, the 
quantities of alkali, in an uncombined ftate, and 
combined with the fulphuric acid, contained in 
the potaflies of commerce. He thinks he has 
difcovered it in the nitrate of ftrontites, the quan- 
tity of which required to fatuirate thefe potafhes 
indicates the quantity of alkali they contain. It 
was on this occafion that he invited me to make 
the experiments here related, in order to check 
his refults. I muft declare that they agree with 
mine in many points, and that in none was there 
any considerable difference. 

XLIII. On a Method ofpreferving Plants and Seeds 

during long Voyages. 

By Charpentier j>e Caussxgny. 

Read At the Society AcADEMiauE db#- 

Sciences. 

T. H E agricultural fociety of the department of 
the Seine having requefted me to give them a 
particular account of the fails, I had the honour 
to communicate at their fitting of the 14 Vend6- 
miare, in the year 10, relative to the method I 

employed 
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employed for bringing the Batavian fugar-cane in 

;ood condition from the Ifle of France to Paris, 

recalled to their recoHedipn, that in the year 8 

they had been pleafed to fend to the minifter of 

marine, and of the colonies, an extraft of a me- 

jmoir, which I had read at one of their littipgs on 

the fugar-cane of Batavia; and that they had re- 

quefted that minifter to import fome of them into 

France, as alfo of thofe from Otaheite^ which 

were cultivated at Guadaloupe, and which were 

fpoken of as an excellent fpecies. 

Of the Batavian cane there are two forts ; one 

called the red, with reddifh Items and leaves ; the 

.other called the white or green, with yellowish 

ftems when ripe, and leaves of a green colour, 

bordering on a yellow. 

Having been fent by Government, in the 
month of Vent6fe, in the year §, to the Ifle of 
France, I went to Breft, where I vifited the na- 
tional garden. Here I recognized fome fticks of 
the red cane of Batavia, which had recently 
arrived from Cayenne, in a cafe filled with earth, 
in which they had been placed in a fomewhat in- 
cline^ poft'ufe. The part above the earth might 
Jh^feut fix or feven inches long, two of which 
^jv.legjft were dried ^t the upper end, the remain- 
der filing in a ftate of verdure, though appa- 
rently loured. I induced the director of the gar- 
den to tranfplant them into the ground as foon as 
pofiible, having firft cut off the dried part* I 
advifed him to caufe a deepifh trench or fofie to 
be made for each cane, to put at the bottom of 
. each trench fome dung in good fermentation, 
and over that fome good earth, mixed with 
[ WQuld : I recommended laying the canes hori- 
zontally, 



%1% On a Method ofprefcrving 

zontally, and covering them entirely with earth. 
It was then the month of Germinal, and the wea- 
ther mild ; yet I advifed him to keep layers of 
: ftraw over the canes every night, and to defend 
them from the north wind. I am ignorant what 
•fuccefs attended this little plantation. 

I was much furprifed, however, that at Cay- 
enne, where the cultivation of the ftigar-cane is 
well known, this box ftiould have been fo ill 
packed. Had the canes been inclined, fo that 
one of their extremities onfly fhould be expofed 
to the air, doubtlefs the knots that would then 
have been' buried would have produced new 
fhoots. It would have been ifcore proper to havte 
'placed them horizontally, and covered them in- 
(tirely with earth, taking care only to infert fuch 
as had two knots at leaft : or it would have beeti 
better ftill to have tranfplanted into it ftiimps 
with their roots, after cuttihg off their ftems. 

- Thefe two methods muft fucceed in Ihort 
voyages made during the fummer.' But in long 
voyages much is to be apprehended from the 
cold'fometimes experienced, and 5 above all, from 
the heavy feas in bad weather. " ' 

* To obviate thefe two inconveniences, I pur- 
sued another method, which I had formerly 
-pra&ifed with fuccefs, and which I ihall now 

tfefcribe. 

- As foon as I arrived in the Ifle of France, I 
employed my thoughts on fulfilling the wifhes 

* of the agricultural fociety, then unacquainted 
with the cane called gningan y which forms a va- 
riety of the red cane of Batavia, fo named on 
accouht of its red ftripes re'ferhbling the Eaft I*h 
i}ja maniifa&ure called ginghams. 

- • ♦Ittefer* 
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I therefore fent to the fociety, by the corvette 
the Aurora, which failed from the Ifle of France 
On the nth of Brumaire* in the year 9, three 
weeks after my arrival there* a clofe box, con<- 
taining flicks of that kind of cane ; but the vef- 
fel was taken and carried into an Englifh port. 

It was my intention to fend home, by fom£ 
other veflel, fome Batavian white canes ; but no 
opportunity offered previous to my leaving the 
colony. 

At that time t caufed a box to be well con- 
ftru&ed of good wood oi the country, and 
ftrengthened with two iron clamps at each 
corner. . 

I chofe a light earth, that appeared to me tod 
dry, and moiftened it fo as to make it rather 
humid ; after which it Was well mixed* to render 
the moifture as equal as poffible. I then diftri- 
buted fome of it on the bottom of the box, and 
kneaded it with my hands ; after which opera- 
tion it might be fifteen lines thick. On this 
ftratum of earth I laid five fticks of ripe cane* 
two feet two inches long, the box being ah inch 
or an inch and a half longer at each end, and ta- 
king care to leave a fpace between the canes, as 
alfo between them and the box. On thefe canes* 
which were placed horizontally* I laid a fecond 
ftratum of earth, which I likewife kneaded with 
my hands, then a fecond row of canes, a third 
layer of earth, and fo on till the box was full* 
finifhing by a layer of earth ; after which the lid 
of the box was nailed dbwn, and fectired with 
iron clamps. 

This box, which contained white featavian fu- 
gjar-canes well fele&ed and ripe, was packed on 

Vol. XVI. ' Nn th* 
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the 3d of Pltfviofe, In the year 9^ arid arrived at 
Paris on the iff of the mfowlng Meffidtfr, or 
after ato mtfcrval of five months, lefi two tiaysr. 
Citizen Thouih,- tb tthdrh it was 1 addfeffed "ifc 
conformity to the orders I received from the mi- 
niftfer faf ftiarme, ftJirifd all th& tsktici iri good 
ctirtditifaJn; H£ cut thcfai iri two; Ranted them 
Immediately; arid they all put out fhoots. Aa 
this is tHe nio'ff plfbduffitive fpecies of cand 
known in our eaftern colonies* thrives iri ever^ 
kind bf foil, is of quick gfbWth, and yields bet- 
tEf fugar; arid in greater abtmdanee than bthfcrfr, 
ihc goterhmeht may next year fend flibdfs of it 
to our weftern colonies ; and I can afiure theft Jt 
ifrill be a mbff Valtiable $f€fent, efpecially *s 
this fpecieS off t'arie ftfqirires no artificial vrir- 
tfering. 

. Tlie'Bbx being placed at the foot 6f the maiit- 
rtiaft on boatd the Egy^Hienriei formerly a thirty- 
flx^guri frigate, the venel iri which I rettlnied to 
Fiince; and beirig therefore expbfed: fb the air, 
fhe rain*, ahld the fun, as vvfelt as to the feas we 
jfhippeti, arid even to the cbl'd, I Was apprfehen- 
five, that during; bur pafrage; which lafted Wj 
(88) Ba^s; ^ith Very little fain, th6 earth near 
the top of the bbx ir%bt |row di*y* I there- 
fore ciufed holes to be maae, \fcith an atiglir, 
in the cover, about foUr or fivfe ihelies apart, 
&iid pbufed wateV ihto tlienv, thrtftigh a funnel, 
withbtat opening' the bbk ; after which I had theifr 
wfeR flopped \vith ftrorij£, '-frobden pegs > bo pre- 
Vefit Hie raiii, arid tnoie tfpeckHy the felt- water 
from entering. The former midit have be£rt tbb 
pfoTuft*, and the latter wouM probably have de- 
ftrdyed tfie vital principle of the cines. v 

- I watered 
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. I Wtfered fchebp* gdty .twioc (di^iflg the.p^f T 
fage, namely, at .the .expiration of one and t\yo 
months fropi my c^P?* 1 * 1 ^ 6 * w ^ about ii pi#£ 
3,nd a half of water each jin^e. As we juxived 411 
-Spain before the expiration or : the thi^d moathi 
the third watering .was fubfequent to our arrival 
in Europe. 

. ( $efides the advantages of >pi:eferv.ii>g, for ? very 
Iqngjjgriqfl, the life of vegetables, qf prpte<Sting 
them during the paflfage from the fea,s th^t qop\f 
on bo^rd, and even from ;t|he cold *, (for had it 
increafed I fhould have placed the box bqtweea 
<iecks, : in >the guiwoorn, or even in the : hpjd)j 
befides tbefe advantages, I lay, tjiis rpet^od 
capfep * i^vipg pf /reft -wafer, ujfych is of f$ 
much importance during long voyages. For.fp 
Rapport fo large a quantity of canes, planted in 
the common manner, a pjpt.and a .half qf jM&ter 
4ai^r. would not have be^jn too much ; a ixl, twelve 
<>r ^fteenJ?oxes would : have; been fequiftte to conr 
tain them. 

in t^e&ine box I placed two large bulbous 1 mots 
<qf : a fuperb jfUtyrcr, which .comets from Africa* 
*pd is- cultivated in the Ifle of -Fiprjce, t ca^ed ly* 
aJUuts bleuiS) and whi$i is^fjthp lili^ceon* kind* 
J^t Bordeaux t transplanted : th^m info tvyp fm^p. 
#pts of. ; ^a?th, where they iprouted out, ^od I 
hrqvsg^t tjbem to Paris in good ,coflditipp. J. 
*k>#bt apt they yrill , flower ijext.fummer f if puct- 
per ensure be t$ken okthem during wjfiter. 

-£p|fDg.-t^QS xpay W carried acrofs the feas ifi 
J&e r manper, ,b#t ttey irequife fqwpje jftiditjohal 

* ■ * r 

* IJjA.attacks of cold, and the copfequent change, of. teoj- 
.peratare, muil alfo be rrfore gradual, ,as the whole mafs df 
VnouW, "and not the extremities of the plants, muf| be fint 
•WoteJi hc&re tiie change can e#e&, the vegetation. 

No* ?ar? f 
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care. It wouljl be proper to take them up 
gether with their roots and the earth about them, 
and they muft be laid down in a box between two 
ftrata of earth, rather moift than dry, and well 
kneaded with the hands. The extremities of 
the roots, and of the branches that were growing, 
muft be cut off, but not the leaves ; after which 
the box muft be clofed, and watered from time 
to time during the paflage, if long/ fry the me- 
thod' above defcribed. In a box, fufficiently ca- 
pacious in all dire&ions, feveral rows of trees 
may be packed, whether of the fame or different 
fpecies. I have often ufed this method with fuc- 
cefs, and have even caufed fuckers of the in- 
tenfe-tree to be thus brought from Bengal to the 
Ifle of France, which have all fucceeded without 
<xception, after having lain above three months 
in a clefe box. In like manner I have imported 
tricoloured rofes* and many other vegetable pro- 
ductions from Bengal into the above-mentioned 
ifland. 

There are many berries of the almond kind, 
fueh as Eugenia, atnd thpfe of the family of cin-, 
namon and others., that cannot be conveyed td 
•great diftances in a ftate of germipatton, becaufe 
thgy <hy very rapidly. Thefe muft be placed, 
While fre(h, in earthen-ware, queens-ware, or glaft 
yefifelsj with earth fomewhat left moift than i hat 
in th^ boxes, and the veffels only clofed with 
cork. In this manner, in the year 1772, X 
brought home from the Ifle of France a pot filled 
with berries of the Ceylon cinnamon tree, trans- 
planted to the Ifle of France, which I carefully 
packed between two earths, one layer above ano- 
ther, putting above 1,500 berries into a fmaU 
pot ? I had paid them no attention during the 

paffage$ 
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paflage ; but the yeffel had been clofed with mor-» 
tar, which fhrunk in drying, and fuflered the 
external to communicate with the internal air. 
This pot I prefented to my deceafed friend M. le 
Monnier, chief phyfician to the king. All the 
berries grew without exception, and my friend 
iliftnbuted tome of the plants to the national gar-, 
den, the little Trianon, and various ingenious 
perfons both at Paris and in the departments; 
and he even fent fome to our colonies in America* 

In my laft voyage to the lile of France I my-* 
felf packed, with the fame care, in a glais veflel, 
berries of the litchi, the heft fruit pf China; 
and on my arrival at Bordeaux, after an interval 
of five months, I found all the berries had taken 
root. I prefented them to the national garden of 
that commune. One of my friends, an inhabi- 
tant of the I fle de la Reunion, alfo packed fome 
Jitchis in two glafs veflfels with earth in my me- 
thod ; but he had hermetically fealed the veflel, 
and I found all the berries dead in confequence 
of want of air. 

Many other berries, fuch as the rima or breads 
fruit tree, the jacquier, which is of the fame 
.genus, the jam-malves, jam -rofards, roufailles* 
•iron-wood, and bois-de-pommes, which are. eu- 
•genias, and many others, that I ordered my at- 
tendants to pack in pots with earth, all perifhed 
•becaufe the earth they uied was not fufficiently 
xnoift, and had. not been • fufficiently kneaded. 
My other avocations prevented my giving per** 
fpnally all the attention they required. 
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XLIV. Method of purifying %tpe Q& 
By Citizen Tnuts a&j>, 

FROM THE MTX4LES DE CHIMIE. 

A O joo parts of rape -oil add * of oonceftfrate4 
folphuric acid ; mix, and .agitate them togetjier. 
Upon this the oil prefently changes its colour, 
becomes thick, and aiFuroes a blackifh-green jip- 
peacance ; .after three ^quarters of an hour it is Cull 
of flakes, at -which time ceafe .to agitate, but ad<i 
near douhle its weight of water, to oarry off the 
fulpfaujcic acid, which, if *fuffoped -to remak itoo 
Jong, would adt too ftrongly upon the oil and 
carbonate %• It is neoeflary to beat this mi*r 
lure duri&g,at leaft half an hour, in order to bring 
the particles .of oil, of acid, a»4 <tf watoer, iruo 
coota& viith .each other, after vifhid* ,it ,muft bt 
left to fettle. 

.After about a week's xs& 9 the dil fwiros aboro 
the water, and the water above a bl^ckifh fiib* 
ifancc: precipitated from the oil by the falphu- 
ric acid; which fubftance is the colouring ny£r 
ter of the; oil, and prevents it .-from bprnifg 
«rdl. Thus it appears, that the .whole $r*anges 
ittelt into three very diftia& itoatg,. the up- 
ptv being oily, the. fecond aqueous, <Jontei'ning 
* little fill ph uric acid, and the third .carbonic* 
.But even after this: period t>f reft, the ojl that 
fotpis the upper ftation isr for .from beiag cleat, 
and I fhoiild . imagine:: it would , require twenty 
days to render it tranfparent by reft alone ; but, 
by filtering the oil, it immediately becomes per* 
fedtty clear and pellucid. For this purpofe either 
pounded charcoal, cotton, or wool, may be em* 

ployed* 
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ployed. The two laft are preferable, the fame 
cotton and the fame wool ferving a great number 
©f times ; but after a certain interval they require 
to be cleared from the greafe. 

By this procefs, carefully purfued, an oil is 
obtained infinitely more free from colour, tafte, 
and fmell, than that commonly employed, whicb 
burns with the greateft eafe, and in all refpeft* 
worthy to be compared with the pureft oifs.of 
comrtierce : add to which; that the lofs in quaA-i 
tky is very inconiklerable. * 

If it be defined to Obtain & ftill Whiter oil r if 
may be fubjeftfcd to a fecotid procefe ; but thert 
6rte part of concentrated fulphuric acid will fuf* 
lice for 100 parts of oil. In oil once purified*- 
this acid does not caufe a blacRifli precipitate^ 
but oil thd contfaty of agreyifli-white, ahdin n$ 
gteat quantity. This* precipitate feparfcfes left 
eafily from the oil than the preceding. 

When the oil has bceft treated with ^*^ 6$ ful- 
phuric add, if it be left to digeft during twenty- 
four hours with a quartet of its weig-ht of lime, 
lor of carbonate of limfc -or argil, it is rendered 
alknoft as clear as water. 

Neither lime, ribr carbonate of lime, but efpfc- 
cially thq, former, could be ufed with advantage, 
feecaiife they would ocdafibn too great a wafte of 
&il : but I am of opinion that argil would produce 
advantageous tefults; foty although it ift fitfSl: re*- 
tetins a confiderable quantity of oil, almoft thfc 
while 6f it might be extra&ed by means of fc ' 
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3CLV. On the Impurity of diftilled Water. By Mri 
Delunel, Member of the Lyceum of Jrts, of 
the Free Society of Medicine, and of various other 
learned Societies* 

HAVING frequently obferved, that the hyper- 
Oxygenated muriate of mercury was not diflblvea 
in diftilled water, I was led to examine the caufe 
of this indiUblubility. I found that it arofe froni 
the water employed being that of wells (fpring- 
water). Confidering this fa& therefore as highly 
important to be eftablilhed, I diluted fifteen pints 
of water, from the neareft well to my houfe, (Rue 
Saint-Honor^, near Saint Roch,) in a new cop- 
per alembic, lined with tin, and divided the pro 
duft into three parts, which were received in 
glafs veflels. 

. All my experiments were repeated with water 
from various wells in my neighbourhood, and air 
ways with the fame refuit. 

AS the three divifions of the fame diftillatiori 
did not mantfeA the fame charadlers^ it will be 
proper to give a feparatc account of my examina^ 
tion of each. , 

The firft, amounting to nearly a third, was not 
pure, or at leaft was not capable of diifolving th$ 
muriate of mercury : a pound o£ this water neir 
ther diflblved that fait nor (bap. Another portion 
of this firft divilion, being' tried with the mu- 
jiate of mertury, and evaporated to one-third, 
depofited mercury under the form of grey oxych, 
and the liquor over it was covered with a metallic' 
pellicle, exhibiting prifmatic colours. This ob- 
jfef vanon of a metallic pellicle will, under other 

circum* 
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circumstances, become valuable ; it demoi\ftrates 
the decompofition of muriate of mercury. 

Eight ounces of the lame water of the firft di- 
vision, without addition of chemical tefts, gave 
a flight precipitate. Nitrate of filver and nitrate 
of alumine alfo manifefted the impurity of this 
water, though lefs fenfibly than muriate of 
mercury. 

. Of the fecond divifion lefs impurity was per- 
ceptible in equal quantities, muriate of mercury 
gave no precipitate, but the menftruum was lefs 
clear, and foap better diflblved than in the firft 
divifion. 

Thethird divifion manifefted the greateft pu- 
rity ; for in the fame proportions of water and of 
chemical tefts muriate of mercury and foap were 
always perfe&ly diflblved, and the folutions re- 
mained very pellucid. The refiduum amounted 
to three pints, with a confiderable fedim£nt of 
ielenite, or calx of fulphur. 

This fingidarity rendered me defirous of difco- 
vering the caufe ; for which purpofe 1 varied my 
operations, in order to compare the refults. 

I diftilled the fame well-water in a water-bath, 
dividing the produ&s as before ; but notwith- 
ftanding their pellucidnefe, muriate of mercury 
and foap were not diflblved, and the fediment 
was much lefs confiderable in the refidue than in 
the former diftillation over the naked fire. 

As a medium of comparifon, I diftilled water 
from the Seine, in a thick cloudy ftate, that it 
might be the more loaded with fubftances ana- 
logous to thofe of well-water. 

I took the fame precautions of dividing the 
products, and the folution of muriate of mercury 
and of foapiwas complete in all the product of 

Yojl. XVI. O o diftillation 
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diftillation over the naked fire ; which proves that 
Seine-water, and thofe which are analogous to it, 
are perfectly purified by diftillation ; whereas the 
water from wells, analogous to thofe from which 
the water above mentioned was taken, is not 
thereby perfectly purified. 

To difcover whether I had been anticipated in 
my conje&ure or explanation of this fa$^ I -con- 
futed various pharmacopeias, and feveral che- 
mifts, who have treated of diftilled water. 

The codex of Paris recommends rain-water, to 
be diftilled in a water-bath, of which only two- 
thirds are to be drawn over. The pharmacopeias 
of Wurtemburg and London prefcribe fpring- 
water diftilled over a naked fire, and order the 
firft produdt to be rejedled. Beaume, in his Ex- 
perimental Chemiftry, advifes, for the fake of 
greater accuracy, to diftill rain-water in glafs. 
veffels, rejecting the firft produ&s. Fourcroy, 
in his Elements of Natural Hiftory and of Che- 
miftry, propofes an alembic of copper lined with 
tin, without any farther precautions. 

Thefe various opinions relative to the diftilla- 
tion of water in order to purify it, not being 
fupported by any fpecific reafons, prove that no 
ferious attention has yet been methodically paid 
to this operation. , 

Having eftablifhed that well-water gives by 
diftillation different refults, it will be proper to 
endeavour to account for this fa6l. Diftillation 
affords means to feparate volatile fubftances from 
thofe which are fixed. During that operation 
then volatility of the fluid takes place only in 
proportion to its dilatation. This is more or lefs 
confiderable in proportion to the quantity of ca- 
loric developed and combined with the fluid, 

which 
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which becomes the more volatile the more it ap- 
proaches to the ftate of gas. I hope, therefore, 
to prove by the following experiments, that from 
the mere different degrees or proportions of ca- 
loric, rather than from heterogeneous fubftances, 
arifes the difficulty of diflblving muriate of mer- 
cury in certain portions of well-water, even when 
diftilled. 

Whoever has performed the operation of dis- 
tilling with reflection, and a habit of examining 
every thing, knows that on the firft contact of 
heat, and when the water of the refrigeratory 
is at 15 or 20 degrees of Reaumur, .diftillation 
begins, and that the degree of heat increafes as 
well by the continuation of the fire as by the 
n^ceffity of feeding the latter more and more to 
continue the operation. 

To afcertain the degree of heat, which I (uf. 
pe£ted to be the caufe of the change in the nature 
of this water, I placed a thermometer in the ca- 
pital or refrigeratory of the alembic, which I filled 
with cold water previous to the commencement of 
the difiillation. I obferved that the water which 
had begun to diftil at 20 degrees, did not be- 
come a folvent of the mercurial fait till it had 
rifen to 75 degrees ;• two-thirds of the diftillation 
having already pafled over into the receivers, the 
remainder of the diftillation was equally fit for 
diflblving it. 

I then varied my experiment in order to ren- 
der it more conclufive. In lieu of 15 pints, as in 
the firft operation, I only put half that quantity 
in the alembrc ;*that the quantity of water being 
fmaller might be fooner heated. The refult was 
the fame; namely, that the firft portions of the 
diftilled water did not begin to diflblve the mer- 

O o % curial 
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curial fait till at 75 degrees of heat. Farther, I 
again diftilled the water of thefe two diftillations, 
the firft obtained, and which I call impure ; it was 
only at 75 degrees of heat that it became a folvent 
of muriate of mercury. But although the caufe of 
the phenomenon appeared to me demon ftrated, I 
did not neglecft to afcertain whether the prefence 
of fome faline fubftance ought to be taken into 
the calculation. I therefore fubmitted a frefh 
quantity of well-water to diftillation, putting into 
the cucurbit, in which it was to be diftilled, car- 
bonate of potafh, until it ceafed to afford any 
precipitate. I then diftilled it ; nor was it till the 
75th degree of heat that the water became a fol- 
vent ; the ufelefs produdVs, like thofe of the pre- 
ceding operations, manifefted nothing particular, 
nor afforded any precipitate with carbonate of 
potafh, pure potafh, and ammoniac. 

The detail of all thefe experiments fhows how 
neceflary it was to give attention to the different 
degrees of heat that took place in fucceffion du- 
ring the operation, fince to thefe alone I am in- 
debted, if not for a proof, at leaft for a very pro- 
bable conje6ture, of the caufe of the faft, which 
h the fubjecft of thefe remarks. 

It may be obje&ed, that in all diftillations 
the water of the refrigeratory is never heated 
to 75 degrees, becaufe it is renewed from time 
to time, fo as to prevent the refrigerating fluid 
from ever attaining the heat of the diftilled fluid. 
But I reply that the well-water above mentioned 
was diftilled in the fame manner, and that the 
laft third of the product was the only part fit for 
the folution of muriate of mercury, becaufe the 
temperature of the water in the cucurbit was then 
75 degrees. 

Acorn* 
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A comparifon of the two decompositions* of 
muriate of mercury; by diftilled well-water, which 
I call impure, and by well-water not diftilled^ will 
confirm my aflertion relative to the change ef- 
fected in this refpeft by the greater or fmaller 
quantity of caloric diSTolved' in the volatilized 
fluid. 

Muriate of mercury diflblved in comrtion dif-r 
tilled water, and afterwards mixed with undif- 
tilled well-water, does not Very readily difturb its 
pellucidnefs ; but a metallic pellicle with prif- 
matic colours pretty quickly and pretty abun- 
dantly covers the furface. In the other mixture, 
on the contrary, (namely, well-water diftilled and 
impure,) the fame decomposition does not take 
place ; the metallic pellicle does not appear ; and 
the precipitate, which at firft gives the water a 
milky colour, forms very fpeedily. Since of 
thefe two kinds of water neither is favourable to 

1 

the folution of muriate of mercury, but each de- 
compofes that fait in a manner peculiar to itfelf, 
this difference in the decomposition muft furely 
depend on the nature of diftilled well-water ren- 
dered fuch by the more or lefs considerable quan- 
tity of caloric abforbed by it ; arid that which I 
employed in this laft experiment had not the 
quantity neceflary. ' r 

This experiment proves that welUwater will not 
diSTolve muriate of mercury till it has been dif- 
tilled at a very elevated temperature ; whereas 
river -water requires a very inferior degree of 
beat. ^ ' 

It further proves, ift, that diftilled well-water, 
which does not diflfolve muriate of mercury^ 
forms -np precipitate with various chemical tefts); 

ad. 
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ad, that it is neceflary to re-diftill well-water al- 
ready diftilled, to give it the degree of heat ne- 
ceflary to render it fit for the folution of muriate 
of mercury. 

The difference of the decompofition of this fait 
by well-water not diftilled, and by that which has 
been diftilled, but which I call impure, appears 
to me demonftrative in favour of the theory I 
propofe; namely, that the different quantities of 
caloric abforbed or diflblved in diftilled well- 
water are the caufe why the firft portions of the 
fame diftillation do not diflblve muriate of mer- 
cury, which the laft will effect. 

I do not, however, lay down this feries of ex- 
periments as a model of analyfis, or this aflertion 
as a general principle applicable to the diftillation 
of all kinds of well-water; lince the diversity of 
fprings and other local circumftances would op- 
pofe fo uniform a decifion; but the fa<ft, even 
were it abfolutely peculiar to myfelf, appeared to 
me to deferve the attention of chemifts. 

River-water, it will be faid, is that which is ge* 
nerally diftilled in preference to fpring - water. 
Agreed ; but the cafes of a hard froft, or occa- 
fional diftance from thefe ftfeams, would alone 
induce me to hope, my labour will appear neither 
trifling nor unimportant. 
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XLVI. Lift of Patents for Inventions, &c. 

(Continued from Page 216.) 

Alexander Bryce, of Glafgow, in North 
Britain, Merchant; for a method of drying all 
kinds of yarn, whether linen, woollen, cottpn, or 
filk, or compofed of all or either of thefe arti- 
cles, as alfo all kinds of cloth or fluffs, com- 
monly called piece goods. Dated January 2, 1802. 

Thomas Parkinson, in the Parifli of St. 
George, . Bloomfbury, Middlefex, Gentleman ; 
for an apparatus to be applied to engines for con- 
veying fluids therefrom. Dated January 2, 1802. 
• Abner Cowell Lea, of the parifh of Afh- 
ton, near Birmingham, Warwickfhire, Manu- 
facturer ; for a method of manufa<5luring the fur- 
niture for umbrellas and parafols. 
Dated January 2, 1802. 

Lewis James Armand Estienne, of Paul- 
ftreet, near Finfbury-fquare, Middlefex, Gen- 
tleman ; for an invention, communicated to him by 
a foreigner, of reducing human excrement into a 
powder, divefted of all naufeous fmell, preferving 
at the fame time its fertilizing properties in ren- 
dering land infinitely more produ&ive and vege* 
tative than any other manure hitherto difcovered. 
Dated January 9, 1802. 

Robert Brown, of new Radford, Notting- 
hamfhire, Lace-manufafturer ; for a method of 
manufacturing nets of all kinds. 
Dated January 16, 1802. 

Joseph Lewis, of Brimfcomb, Gloucefter- 
fliire, Dyer ; for improvements in the art of 
dying, by means of a new method of cooling 

the 
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the cloth and other piece goods (particularly iif 
dying black); and a new mode of applying^ the 
fire for the purpofe of heating the boiler or other 
veflels, and which may be alfo applied to the 
heating of other; boilers or veflels where heat is 
required. Dated January 1 6, 1802. 

Joseph Hall, of Pitt-ftreet, in the parift of 
St. Mary, Newington, Surrey ; for a hampier 
for guns, piftols, and other fire-arms, which 
contains the prime, and effe&ually preferves it 
from damp and rainy weather. 
Dated January r 6, 1802. 

Richard.Willcox, of the city of JJriftol, 
Engineer ; for improvements on the fteam-engifte 
furnace or boiler, and air-pump. 
Dated January 23, 1802. 

Paul de Philipsthal, of the Lyceum, in 
the Strand, Gentleman ; for an optical apparatus, 
whereby he is enabled to reprefent, in a dark 
fpace or fcene, the human figures, in various 
chara&ers, proportions, and fizes, and by which 
means painters and other artifts may accurately 
enlarge or diminifh with more certainty and 
facility than has hitherto been known or done. 
Dated January 26, 1802. 

James Sharples, of the city of Bath, Gen- 
tleman ; for new-invented mechanical powers ap- 
plicable to fleam- engines ; part of which ma- 
chinery may be applied .to other ufeful purpofes. 
Dated January 28, 1802. ' • • 

Thomas Charles Baker, of Poplar, in the 
parifh of St. Dunftan, Stepney, Middiefex, Mill- 
right, for vanes, or fails for windmills. 
Dated January 28, 1802. 
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•&LVlI. Specification of the Patent granted to. Mr. 
Francis B.rewin, of ' Bermondfey, in the County 
of Surrey, Tanner ; for an improved Method of 
Tanning. Dated November 18, i8ok 

J O all to whoiti thtfe preferits fhall come, &c* 
Now know ye, that I the faid Francis Brewin, 
in compliance with the faid provifo expreffed and; 
contained, do hereby declare, that the nature of 
my faid invention, and the manner in which the 
fame is to be performed, are as follows, wz, My 
improved procefs of tanning . confifts principally 
in consolidating floaters and taps, that is by draw* 
ing the oozes for the vats, and handlers from th^ 
floaters* and working the oozes through the^ 
floaters in every refpetfl as though they were a let 
of taps, and ufing them at the fame time in the 
nature of floaters, by handling the greeneft packs 
in them. Thefe vats I call floating taps- My 
procefs I defcribe mor6 particularly as follows : 
Twenty or twenty-five vats I confidef as confli- 
cting one complete fan-yard ; and my vats be- 
VojuXVL Pp ing 



ago Patent for an improved 

ing nearly of one fize, I take two or three of tfie 
centre vats;, which I ufe a? lenders ; four or fix 
immediately next to thefe I make my floating 
taps, each containing an, qye and a falfe bottom. 
The remainder are vats and handlers, in which I 
ufe all my frpfh bflric. On^ floating tap I keep 
empty, that it may contain the whole of the 
ooze and bark in a vat or handler, into which 
floating vat I dfcaw the ooze and bark, from that 
vat or handler, which I conceive moft neceflary to 
be drawn. I draw off by a pump from this float- 
ing tap, now the beft, my oozes into the vat or 
handlers from which it laft came, making up the 
deficiency from the fecond floating tap* late the 
beft ; but working it firft through the one now 
made I put the goods down in the drawn oozes r 
with. about tferee fcimes the quantity of bark that 
is generally ufed with one pack. I continue to 
work the whole of the floating taps as though* 
they were one fet of taps ; but firft I throw up 
each pack of goods, and after the floating taps 
aire worked through, I fliift the floating packs as-, 
in a fet of handlers. The bark in the late worft 
floating tap, being after the whole has been 
\vorked through thrown into the fpender, caufes- 
fuch floating tap to become the empty floating 
tap, ready to receive the ooze and bark from the 
vat or handler next to- be drawn. Experience 
perhaps may prove it to be moft advantageous* 
particularly where the number of floating tap* 
dxceed fix, to* draw the oozes from one of the 
more backward floating taps inftead of the beft; 
ftjLthis cafe thofc floating taps only that follow the 
one drawn from muft be confidered as floating 
taps, and the others worked merely as floaters, 
by ihifting the packs only* In this cafe, fome 

labour 
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labour in fmmpkig would be faved, aad the goods 
before they go into the frefh bark would be more 
tannfcd. The precife number of floating taps in 
a yafd is not very material, but mdre than ten I 
conceive will feldom be found moft advantageous, 
or lefs than four. l£y difpoling of the fpenders, 
floating tap$, vats, and handlers, as before de- 
fer i bed, bartows or long (hoots will feldom if 
ever be Required to convey the bark or ooze from 
the Vats, or handlers to the floating taps* of from 
the floating taps to the fpenders, as fuch vats ,or 
handlers may be drawn as lie tiext to the empty 
floating tap, and Tuch floating tap is fo difpofed 
.as to lie next to the fpender that has received its 
bark, as may be feen by a plan of two of my 
yards in the margin. I draw fo many vats or 
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handlers into each floating tap, as that when the 
goods and oozes are out of them the bark wijl 
about one half fill them; but as I generally put as 
much bark into a vat or handler as will t$e fuf- 
ficient for this purpofe, I do not often draw more 
than one vat or handler into one floating tap; 
one fpender will contain two floating taps, from 
which, if the fpenders are juft half the number of 
the r floating taps, which I confider as a proper 
proportion, the whole will both be worked round, 
or emptied in the fame time, of courfe the float- 
ing tap that is to be call will always Continue to 
be near the fpender, that is to receive* the bark. 
Three or four titnes handling the goods after they 
ha\ip been regularly through the floating taps, 
btfides when drawn for, I find fufficient. I fel- 
dom handle the floating taps but when the ooze 
is drawn, excepting the greeneft pack, which 1 
generally handle once in two, or three, days at 
leaft. The fize of the vats, handlers, floating 
t^ps, and fpenders, is not very material, but I con-r 
fider that the floating taps and fpenders fhould be 

at. 
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*t leaft equal in fize . to the handlers arid vats; 
This general rule lhould be obferved, not to draw 
fo often , or more vats or handlers into a floating 
tap, as that the floating tap will not contain goods 
fufHcient to fpend the bark to your fatisfa&iosu 
By the above procefs the oozes in the vats and 
handlers may always be kept about twice as ftrong 
as fuch oo&es generally aire, as fo much mow 
bark is ufed at one time with each pack of goods; 
and as each pack of goods may be drawn for 
while the ooze continues to be^very ftrong, and 
of courfe will caule the drawn oozes to be very 
ftrong alfo, and yet by the procefs the bark goes 
through in the floating taps it will be, before 
thrown away, more completely fpent than by any 
other procefs, from the water being made to go 
•through the t>ark after it has. been uied in the vats 
or handlers fo many more times than is done by 
the ufual procefs before it comes to be ufed with 
the frelh bark, but above all from the green 
goods, after the oozes are drawn from it, fpend- 
ing the bark at the fame time that it is fpend- 
ing, by the water being worked through it. 
The gre^t advantages derived from this procefs 
are, the leather is made of a fiiperior quality, be- 
ing more folid and weighty than other leather, 
and is manufactured in lefs time, from the oozes 
in the vats and handlers containing double, the 
quantity of the tanning quality than is contained 
in' common oozes. The leather when curried 
will be much more water-proof than common 
leather, as it will take in more oil in the procefs 
of currying, provided the oozes in the handlers 
and vats are not kept ftronger than oozes in gen?- 
. rai are. The leather will be much tougher than 
other leather, as by this procefs it is not put into 

old 
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old acid ooees while greed, by which the texture 
e£ leather, in general is much injured. The lea- 
ther in manufa&urtng requires lefs labour than 
by any other procefs, as the labour of drawing 
oozes from the large quantity of bark ufed ia 
each ooze is coniiderably abridged, and there is 
a faring of bark from its being more completely 
foent than by any other procefe, and as the qttah* 
tity of bark permitted to ftand without goods is 
much lefe than ufuaL Elm^bark, or weaker 
barks than oak, may by this procefs be ufed with 
particular advantages, fince the bark is thereby fa 
completely fpent, and the labour fo much 
abridged, and inafmuch as it enables the keeping 
the oozes in the vats and handlers much ftronger 
than by any other procefs ; by Which means the 
leather tanned by elm, or other weak barks, be- 
comes as folid and weighty as common leather 
tanned by oak-bark. In witnefs whereof, &c. 
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XLVIH. Specification of the Patent granted to Mr. 
Robert Dickinson, tf Long Acre, in the 
County of Middle/ex, Gentleman ; for certain lm- 
provemtnts in the Oonftruft'ton of and Additions 
to, the Saddles, Hamefs, and other Gear 9 nettf- 
fary or ufeful for the Employ of tbrfcs and other 
Animals fn riding or in carrying Loath, or in 
drawing Carriage* of any Defcriptton "whatever. 

Dated November 10, i8oi, 

1 O all to whom thefe prefents fhallcome, &c. 
'Now know ye, that in compliance with the 

m 
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fgkfc pfOYtfo I tke. faid Robert Dickinfon do 
hereby deekce > that the aa*a*e of my faid inven- 
tion, a©d the: manser in which the fame is to be 
performed, is hereinafter particularly ckfcribcd 
and ascertained; that is to fay : Whereas in thot 
coojftruiftion of the facldles, and ©the* gear and; 
appendages hitherto made or manufodhired, the 
feveral parts haw generally poffeffed no el^ftickty 
except that flight degree which might depead 
upon the nature of the materials tbemfelves, tack 
it confequently follows that faddles and cruppot * 
are either girthed too tight, fo as to impede the. 
refpi ration of, the animal, and fo as to endanger 
their breaking, or fa loofely as to render the fear 
of the rider more or tefs um&fe, and very feldom, 
can be fixed with that exait degree of ten lion 
which is beft* adapted to, every ufcftil purpofe. 
And moreover in the adjustment of the crupper 
apd with the breaft plate a difficulty of the fame*. 
nature prefents itfelf, nameliyv that in. the firft 
tenfion of thefe^ if the lame be too loofe, the 
laddie will not be duly confined to its place, or if 
the feme be too tight the animal will be very 
much incommoded, and in either- cafe, when by, 
fpdden jejks or other motions, the breaft* [date 
or crupper, • or girth, fhall be required to pro- 
duce their refpedlive effects, the parts wilL either 
break, oil ejfe the a&ion, particularly of tha 
crupper upon the tail of the animal, will be fud- 
den, unqualified; and pernicious*. Now my laid 
improvements in the conftru&ion of, andaddU 
tions to the faddles, harnefs, and other geaff 
afceefaid, confift in certain lprings, or elaftic. 
portions interpofed) between,, and in effecSk con- 
ftituting pacts? of the faid. inftruments. or parts ; 

that 
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that is to fay, more particularly, I improve the 
conftru&ipn of faddle* by affixing one or mort 
fpiral fprings, firtiilar to thofe ufed in the fmall 
inftrumenf for weighing, commonly called fpring 
fteel-yards, ijnto: thole parts of the faddle to 
which the girths, the crupper, arid the fareaft* 

Slate are refpe&ively to be fattened. The faid 
}iral fprings are fo lodged in certain cavities^ 
deaths, or receptacles, that a piece of catgut or 
wire, or chain, or other fit material, paffing 
within the cavity of the fpring v and fattened to, 
or bearing againft one end of the faid fpring, . 
fhall, when drawn or a&ed upon, caufe the 
turns of the fpring to approach more nearly toge- 
ther, and consequently caufe it to rea<Sfc againft 
the laid catgut or rod, or chain, ot other fit ma- 
terial, and tend to draw the fame towards the 
laddie itfel£ I fix to the end of the faid catgut* 
rod, chain, or other fit material, ftraps or buckles, 
or other faftehings, for the ready fixing of the 
girth, breaft- plate, and crupper, in the ufuat 
nfanner. And moreover, in fome cafes where 
convenience or choice may caufe the preference, 
I fix the faid fpiral fprings, within proper fheaths 
or receptacles, of metal, wood, cloth, leather, 
or other fit material, fo as to form a feparate piece 
capable of being applied or attached between the 
faddle, and the extremity of the girth, breaft- 
plate, or crupper, refpedhvely, fo as to commu- 
nicate to the laid appendages the efFe<ft of its 
own elaftic extenfibility in the longitudinal di- 
rection or otherwife. I fix the faid fprings 'for 
fitted up in the breaft-plate and crupper in fuch 
a manner that the fame ihall conftitute parts of 
thofe appendages to the faddle, and communi- 
cate 
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gate the fame effe<St as in the other cafes, juft de- 
scribed. And farther, I do hereby declare, thdf 
\ do ndt confitie myfelf in the ftrufture arid ufd 
of the fprings of elaftic parts of my faid inven- 
tion to any Tuch pfecifion of figure or material 
as not to allow of cbnfiderable variations. The 
fprings tnay be friade to a6l by drawing the con- 
volutions or tufns farther apart inftead of com- 
preiling the fame together, as before defcribed. 
The wire of which the fprings are made may be 
taken of any fit metal, but ft eel is the beft, 
and it may be either found, fquare, or of any 
Other figure* as to its feftion or bafe, and the 
fprings may \>€ either ftraight or curved, accord* 
ing to the numerous well- known forms of fprings, 
and the application thereof; but I confider the 
fpiral or helix, as before defcribed and applied, 
as the cheapeftj moft convenient, and as good as 
any. On fome occafions I make ufe 6f a fimple 
ftrap or piece of Indian rubber, or caoutchouc > 
inftead of the fprings ; the ufe of which fprings 
is fupplied by the natural elafticity of the faid 
caoutchouc ; but I do not confider this laft mate- 
rial as deferving any general preference, becaufe 
its fpring or elaftic force is greatly weakened by 
heat, and in cold weather it becomes rigid* and 
liable to fnap. In witnefs whereof* &c. 
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XLIX. Specif cation of the Patent granted to Mr. 
Matthew Murray, of Leeds, in the County 
of York, Engineer ; for a Method of conjtrufling 
the Air Pump, and fundry other Parts belonging 
to a Steam Engine, by which a confidtrable faving 
will be made in the Consumption of Fuel, and an 
increafed Power obtained. 

Dated Auguft 4, 1801. 

WITH A PLATE. 

T ? 
Q all to whom thefe prefents fhall come, &c. 

Now know ye,, that in compliance with, and 
agreeable to the true intent and meaning of the 
faid provifo, in the faid letters patent contained, 
I the faid Matthew Murray do hereby declare, 
that the following is a particular defcription of 
the nature of my faid invention of new methods 
and improvements on the fteam engine, both in 
refpe<9: to principles, and to the way and manner 
in which they are performed and rendered practi- 
cally ufeful ; that is to fay : Firft, in refpeft to 
principles of the new air pump, I caufe the air to 
be discharged from the air pump without its ha- 
ving to make any effort in opening of valves, or 
preiling through a body of water y and in caufing 
the water and the air to be discharged Separately, 
and different ways ; this is effected by difclurg- 
Ing the air alone by one bucket, and the water 
alone by another, or by an edu<5Hon pipe of twenty- 
eight feet in length, as in the Figs. 1, 2, 3. 
Secondly. An improved method of packing the 
cylinder- lid, fluffing bofces for valves, &c. I caufe 
the removeable parts of each to come in imme- 
diate contact with one another ; this is effected 

by 
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by placing the neceflary packing on the upper 
fide of the cylinder-lid f inftead of being betwixt 
the cylinder and lid as formerly), which prevents 
the pifton-rod receiving fri&ion from any oblique 
prefllire, by the cylinder-lid being fcrewed down 
more upon one fide than the other, which is un- 
avoidably the cafe in all other methods of packing- 
Jids, valves, Yfcuffing-boxes, and other fimilar 
things, where great accuracy is required, as in 
Fig. 4. Thirdly. An improvement in the valves 
and working geer, the principle of which confifts 
• in the advantageous form in which they are made, 
and in the two uppermoft valves being inverted, 
and the communication by the valve- rods paffing 
through refervoirs of oil, or liquid matter, which 
will prevent any air getting into the engine to 
impair the vacuum ; the principle of the cylindet 
lid is here applied in fixing the ftuffing-boxes for 
the valves, and valve-box lids, whicli is of the 
titmoft importance to their operating well, as the 
oblique preflure (which cannot be prevented in 
the old method) throws the valves out of their 
feats, and renders them proportionally imperfect, 
Fig, 5. Fourthly, A new principle of open- 
ing and ihutting the valves by a circular motion 
(inftead of the plug and hand-geer now in ufe,) 
which prevents the engine making a falfe ftroke, 
or turning the wrong way round, by which means 
a fteam engine is rendered as fteady in its mo- 
tion as a water-wheel, as in Figs., 6, 7, 8, 9. 
Fifthly. A new method of connecting the pif- 
ton-rod to the parallel-motion, as defcribed in 
Fig. 10. Sixthly. An improved method of con- 
ftrutfting fire-places for confirming the fmoke 
arifing from fteam engines, and other fires, Fig. 
{{• Now I do declare, that the fix above men- 
* Gqt tioned 
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tioned principles comprehend the real objeA of 
jny inventions. And, in order for the better 
comprehenfion and underftanding how the afore- 
faid may be reduced to pra&ical ufe, I do hereby 
further declare, that although I vary my mode of 
conftru<Stion, as a difference of circumitances may 
require, to produce the fame efredt, and obtain 
the main purpofes intended ; yet I principally 
adhere to the methods herein defcribed, as being 
fully anfwerable to what is required, and bed caU 
culared to be underftood from the drawings and 
descriptions thereof. And the fame is deicribed # 
Fully in the drawing or plan added hereto, and conr 
tained in the ikin of parchment hereunto annexed. 
* (See Plate XIII,) Figs, i, 3, and 3, are plafis.exhH 
biting the principle of the air pump r A, the con- 
fdenfer ; B, the air pump ; C, the air pi flop ; D, the 
^ir valve, which is opened and fhut by the working 
parts of the engine, and has- an elaftic rod-; E, 
the valve for discharging the air ; F, the exhaufl> 
ing pipe, having a free communication betwixt 
the condenfer and the top of the air pump, when 
the valve P is open; G, the eduftion pipe; H, 
a bucket, and balance valve, for difcharging the 
water down the bored edu#ion pipe in Fig. 35 
I, the delivering valve for water in Figs. % and 
3 ; K, in Fig. 1, a bucket for lifting the water 
upwards as in a common pump ; L, a foot valve 
^ for preventing the return of the w^ter during the 
defcent of the bucket K ; M, the barrel of the 
V* punip for difcharging water alone; N N. in 
Fig. 2, an edu&ion pipe, thirty feet long or 
upwards, where thg water is discharged by its 
pwn gravity,, ^nd may be attached to the ai? 
pump, or condenfer, as the dotted lines fjiew. 
fig. 4, exhibiting the principle qf t^e tpp, 

ftu%g^ 
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ftufSng-boxes for valves, &c. A A, the cylinder- 
Jid. B B, the top ring that is fcrewed down with 
bolts to .the flanch of the cylinder. C C, the 
packing of paper, hemp, or other materials, laid on* 
to the cylinder lid A, and under the top ring B B. 
D D, a fhoulder bored in the top of the cy- 
linder, for the lid A to be turned <ind ground 
into^ this method applies to fteam cylinders, air, 
pumps, ftuffing-boxes for valves, as is fhewn in 
the other figures. Fig. 5, plan of the working 
valves and fide pipes. AAA, the rods that lift 
the valves. B B, fluffing boxes for the valves to 
work through, fixed in the fame manner as the 
cylinder lid in Fig. 4. C C, rings for fixing 
the fluffing- boxes. DDD, mortices for the 
levers for the opening of the valves. E E, are the 
two inverted top valves. F F, are refervoirs foi 
holding oil, or other liquid matter. G G, two. 
circular valve-boxes for admitting the fleam. Figs. 
6, 7, 8, and 9, fhew thp principle of opening 
and (butting the valve by a circular motion. A, 
this axletrec. B, a wheel to be turned from the 
motion of the fly-wheel, or other parts of the 
engine or mill-work. CCCG, cranks with rollers 
fixed upon the axletree A, parallel to each other, 
or at right angles, as circumftances may require. 
D D, circular box rods for receiving alternate 
motion from the circular motion of the cranks 
C C» ,EE, tappet plates for the cranks to work 
againft. F F, levers for the mortices DDDin 
Fig. 5, for lifting the valves. Figs. 8 and 9, fhew 
the fame principle, but differ from the other by 
having ftraight plates to work againft inftead of 
circular ones. GGGG, handles for fetting the 
engine to work, and may be fupported *t H H H H* 
The ^xletrees A A, mull make the fame number 

of 
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of revolutions as the engine does ftrokes, which 
may be eafily regulated by the wheel-work. 
Fig. ro, fhewing the method of connecting the 
pifton rod to the parallel motion. A, the pifton 
rod. B, the top cone end of the rod. C, two 
half fockets which fit the cone end of the rod. 
I>, the outernaoft focket. E, the cone part of 
this focket, fitting the outfide of the focket C. 
F, the cotter for prefling the rod A, with its 
fockets C, into the cone part of the outfide focket 
D, which fixes the whole together as in one piece, 
without cutting any holes in the rod, as is the cafe 
in the old method. Fig. 1 1, (hewing the method 
of conftru&ing a fire-place for confuming of 
fmoke. A f the boiler. BBBB, brick-work, 

C, the funnel for conveying coals to the fire, 

D, Aiding plate for leflening the aperture of the 
funnel, and regulating the quantity of coals in. 

E, the fire-place. F, the grate-bars lying in a frame, 
and moving upon a joint at No. i. No. a, the 
grate bars lowered down for the purpofe of clean- 
ing out the fire. G, charging->box for pufhing 
the fire farther on the grate-bars, and making 
room for freih coals as the others are confumed ; 
this box is filled with holes for the purpofe of 
letting air into the fire. H, a fmall wheel and 
rack for working the charging-box G in large 
fires ; but the box may be thruft in by the handle 
I in fmall ones. K, a lever for turning, the wheel 
H. No. 3, plan of the grate-bars frame taken out 
of its place to the pivots that it turns upton when it 
is lowered to clean out the fire. 4, plan of the 
charging-box G, to fhew the method of working 
it by wheel-work* either by hand, or by a motion 
from the engine. In witnefs whereof* &c. 



3L Specification of the Patent granted to Mr* 
Paul de Philipsthal, of the Lyceum, in the 
Strand, in the County of Middle/ex, Gentleman i 
for bis Invention of reprefentiug, in a dark Space- 
or Scene, the human Figures, in various Charac- 
ters, Proportions* and Sizes, and by which Meant 
Painters and other Artifls may accurately enlarge 
or diminijh any painting with more certainty and 
facility than has hitherto been known or done *. 

Dated January 26, 1802* 

1 O all to whom thefe prefents fhall come, &c. 
Now know ye, that in compliance with the 
faid provifo, I the faid Paul de Philipfthal do 
hereby declare, that my faid invention is as fol- 
lows, viz. As the apparition of deceafed or re- 
turning fpirits of men exifts rather in the invagi- 
nation than in reality, therefore every one hath 
a different conception of the apparitions of ghofts, 
according to the ideas formed in his underftandr 
ing. After a diligent fearch, inconceivable trou- 
ble and expence, I have difcovered a method, 
by means of optical experiments, to produce nu- 
merous reprefentations of ghoftly apparitions, ap- 
proaching the idea of every fpe&ator, whereby 
his expectation may be amply fatisfied. 

The apparatus of fome of thefe exhibitions 
conlifts of two concave glaffes, or rather two 
concave metal refle&ors, before which an arti- 
ficial light, proportionable to their focus, is ap- 
plied. 

* This invention is now publickly exhibited under the 

name of the Phaiitulmagoria. 

- Thefe 
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Thcfe enlightened concave metal refle&ors Hi 
Jecured in a cldfet or box proportionable to theif 
iize, and their requifite light, in fuch a manner 
that all the rays of light are directed upon a 
tranfparerit picture, reprefenting the apparition ; 
which pi&ure refledts, by means of lenfes, 
upon a< transparent body, and giving the necef- 
fary direction to this apparatus, according to the 
nature of its circumftances, in fuch a manner 
thar the apparitions reprefent themfelves to the 
eye of the fpedtator arbitrarily, either in a larger 
or fmaller, in a nearer or more diftant perfpedtive 
point of view. 

.* In the fame manner I can likewife reprefent 
landfcapes and buildings in a very Striking and 
, deceiving manner, in a voluntary fize. 

Another fort of apparition is produced t by 
the refraction of light, by means of tranfparent 
bodies, of various Shapes and Sizes, which are 
£xed in a dark clofet as aforefaid, and, by means 
of the refraction of an artificial light, are' either 
made visible or invisible. ' If thofe bodies are 
made to liken deceafed perfons which are re- 
quired to be feen, then the apparition is the more 
ftriking, and anfwers fully the ideas commonly 
formed of a fpedtre* 

A third fort of thefe optical deceptions I pro- 
duce in the following manner, viz. 

By opaque moveable figures, of various Sizes 
and Shapes. Thefe are moderately enlightened by 
the refradtion of a concave metal reflector, fixed 
in a dark clofet ; but the rays of light muft be 
properly distributed by the refradtion of a lens, 
of a proportionable focus, in order that the en- 
lightened objedt may alone reprefent itfelf to the 
eye ; if therefore, according to the defcription, 

the 
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thfe enlightened figures imitate mechanically the 
motions of men, and appear in proper drefs or • 
draperies, then this becomes the moft ftrikingj" 
illufion, as one may by this regulation (by giving 
an eafy motion to their drapery) produce various 
gtoups, arid pafltbmihie fcenes, but of the -wcfrld 
of fpif its. 

A fourth fort of optical illufion is operated ia 
the following manner, ih order to produce a mul- 
tiplicity of apparitions. 

There is between the tratifparetit body uporf 
which the figures reflect, another dark body 
flipped id* upon which a. fixed humber of figures 
are applied, and are diftributed in a fymmetrical 
fhantiet; Upon theft figures either a greater ot^ 
lefs light is diricSted, according to the difpofition 
of the groups, and gives to the apparatus the ne- 
ceflary* dire&icai, in grder that thofe which re* 
fle& upon the tfanfparent bodies may move 
through- qne another, and form all manner of 
groups 1 the pofitions of Which are very comic 
and ftriking, and they procure the moft agreeable 
entertainment* 

Laftly, by means of this briefly-defcribed ap* 
paratu* and method of working* a thoiifand dif* 
fe rent diver tifements and furprifes may. be pro-» 
duced* by preparing the heceflary apparatus pro- 
portionable to the fpace and place, and pofleffing 
judgment ta moderate the rays of light which 
would be too extenfivc here to be defcribe<L 
Having thus defcribed, and figuratively ex-> 
plained, the nature of my invention, I promife 
to myfclf, regarding the meritorious difcovety of 
thefe things, the moft high and gracious pro- 
tection of his Britannic Majefty, by virtue of 
bis royal letters patent, granted unto me, my ex- 
ecutors, &d. Ih witnef* whereof, &c. 

Vol, XVI. R r JUL 
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LI. Account of Experiments to determine the com* 

- parative Advantage of the drill or broad-caft Me* 

ibod in the Cultivation of Turnips* and Defcrip* 

tion of a new-invented Drill* By the Rev. T. C 

MuKNings, of Eajl Dereham, in Norfolk. 

f 

WITH A PLATE. 

From the Transactions of the Society for 
the Encouragement of Arts* Manufactures, 
and Commerce* , 

The Sifaer Mtdal and Ten Guineas were adjudge} 

fo% this Communication 

RAIDING in a country in whidi the turnip- 
crap is very defervedly coafidefltifl as ike balls of 
its ftufbandry, I havey for forae time, directed 
toy attention, and mam tome experiments, rela- 
tive to the improvement joI the cultivation of that 
Valuable vegetable; conceiving that in whatever 
degree I could more advantzgeoufly produce tur- 
nips, or when. produced could provrde'tfor a more 
economical expenditure o£ the crop, I might 
fairly be regarded as in the fame degree pro- 
moting the general and lafting interefts of the 
community. With this view 1 have made re- 
peated trials* to a&cttain " The comparative ad- 
<€ vantage of the driU or broad-caji method in the 
" cultivation of turmpey* and as the refill t of ao 
experiment which I made laft year has not only 
been fatisfiuftory to myfelf, but atfo» to all who 
liave witnefled the cffe&s of it, I am induced- 
to offer myfelf a candidate for the premium held 

out 
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out by the Society for the Encouragement of 
Arts, &c. , ; 

But, before I proceed to a detail of, my expert* 
ments, I think it right to obferve, that I have* 
by way of preparation for turnips , given my land * 
deeper ploughing in the winter thab is cuitomary 
with the neighbouring farmers. For this pwpofe* 
I make ufe of a Scotch foot-plough ; and I think 
that by fuch ploughing I bring l»n&into a&ion, 
which has been for fome time 40rmAnt\ and 
which is therefore better fuited to the turnip than 
land which has been exhaufted by the produc- 
tion of other crops. In every other refpe& my 
previous management of my land correfpondk 
with the common pradiice of my neighbours. 

My Uhd (a field df nine jlatute acres) being 
thus prepared, inftead of fowing the turnips kroadr 
cajl in the ufual method, I. invented a drill 
for this purpofe, fimple in its conftru&ictn; and 
of eafy management. It confifts of a tin box, in 
the fhape of a barrel* affixed tp. the axis of & 
wheel, about twenty- two inches in diameter, vec- 
tical with the fame, and in its revolutions drop>- 
ping the feed through fifnall apertures in the mid- 
dle of the barrel. The holes through whi^rh the 
feed fells are diftant fropi the wheel aboM four- 
teen inches. (Sec Plate XIV. Figp, 4%and 5, and 
defcripion thereof annexed.) J -\ * s% ' 

I began by having the tops of tjbs different 
ridges fet put with the common Norfolk tm- 
borfe plough ; and, when the fame plough took 
V»p the furrow next to die top, I immediately fol- 
lowed with my drill, and dropped the feeds upon 
the trefh mould th$ ioftatn it . yas turned up. ;I 
wis then followed. by a one-horfe plough, the 
pyer-fhQt mould of which as quickly buried the 

Rra feeds. 
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feeds* I w*$ thus enabled to fow my feeds as feft 
as the land was ploughed, and to cfepofit them in 
-regular and ftraight rows, at equal di fiances of 
about eighteen inches ; after which I harrowed or 
rolled my land, in the fame direction in which it 
was ploughed ; and the confequence has been, 
that my crbp has grown as regularly as a gar«r 
dener could plant cabbages.- Nearly ft& acres of 
my field wen* thus drilled, and on the fame day 
(in the third week of June) the remainder of the 
field, of fomething mow than three acres, was 
fown broad-eaft, after the ufual pra<ftice of the 
'country, and precifely at the fame time when the 
farmers around me wefre fbwing their lands in a 
Similar manner. 

In the r courfe of my obfervations on the turnip- 
^crop, I had frequently lamented that,, when the 
crop was indeed abundant, the advantages de- 
rived from 1 its expenditure were far from corre^ 
fpondent, beCairfe no effe&ual method has yet 
been adopted, to protetft the turnips from the fe-r 
-verity of a winter^ froft; This, in thecommoi^ 
method of broAd-caft fowing, I confident as im- 
practicable, and therefore refolved to attempt it 
in my drilled crop ;' and in that crop I have been 
enabled, by pulling up theaJternate rows, to leave 
regular rdvft about a yard apart, and have had 
the land fo ploughed, with a one-tifcrfe plough, 
as to mould up the turnips, oil each fide, moft 
cffe&ually, and to aflame the appearance of what 
is called twit-furrow work. 1 have therefore half 
my crop fo buried, q& to leflfcn very tnaterffelly , if 
not abfolutely to pfenent, thedbftgerariftngfrorn 
fhe frequently fafeil «ffe<fts of a cutting froft. 

I am truly happy that the r/fildnds of the pre- 
fect felfcn prevents my 'fpiteking with grear&r 
- ' confidence. 
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confidence, as to the fuccefs of this part of my 
experiment, though the very complete manner in 
which the turnips are now buried, leaves me 
without much doubt but that it fully anfwess my 
expectations. Many very experienced farmers* 
who have wknefled my proceedings, honour them 
with* their entire appVobation, and look upon my 
method of protecting my plants as a grand disco- 
very 'in the management of the turnip-crop, I 
am certainly aware, that I am not the firft perfon 
who has drilled turnips ; but I know of no one who 
tas before done it in fo fimple a mattner — in a 
manner attended with lefs expence**-in a manner 
admitting of fo much eafe, in fature operations, 
for the defence of the plants — or in ! a manner 
more likely to be clearly underftood by all who v 
may be defirous of making fimilar experiments. 
Of the fupertor produce of the drilled crop over 
the broad-caft, on equal quantities of liqd, every 
experiment that I have made has moft powerfully 
convinced me; and I have the univerfaiopinioil 
of all who have viewed my prefent eropv to con* 
firm my fentiments. It has been obferved by 
'Mr. Kent, in his General View of the' Agricul- 
ture of the County of Norfolk, that the ground 
does not relifh turnips fo well as formerly : and 
hcTfnppofes, (in my opinion, with much jultice,) 
that the prefent comparative ignorance of the tife 
of turnips amongft'the Hanoverians, has arifett 
ftomthe ground in that country being injured by 
Repeated crops of them. It is certainly a very 
obvious truth, that turnips will grow in. the 
greateft abundance on land not accuftooied tp 
bear them t but it has frequently occurred to me; 
that one material-' reafon of failure, in a crop of 
turnips fown bfoad-caft, has arifen from the feed 

not 
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not being fown foon enoijgh after the plough ; as 
I bare, in numberlefs inuances, taken notice of 
turnips vegetating very partially, when only a 
few furrows have been ploughed between one 
fowing and another ; and, in fuch cafes, 1 have 
always thought that, if the feed couli have been 
depolited immediately after the plough, it would 
not have failed to grow uniformly. I truft it will 
t>e found that my experiment powerfully tends te 
confirm this conclufion: 

In a part of my field, from which the alternate 
rows have not yet been taken, I have, with very 
great effe<5t, uied the hoe-plough, and have not 
paly cut and deftroycd whatever weeds were 
growing between the rows, but have alto partially 
moulded up the apples of the turnips ; apd I an* 
induced to believe that even fo partial a moulding 
up, executed in the . autumnal months, would 
Jiave a ffrong tendency to prote<5l the plants, tq 
facilitate a more complete moulding-up when part 
of the crop is removed, and to admit the full be- 
nefit refulting from the expofure of the earth to 
a winter's froft. I am perfuaded that fuch ufe of 
the hoe-ploUgh ferves likewife to retain neceflary 
moifture, and to produce future pulverization 
with much lefs than common labour. But I have 
more particularly noticed the very fuperior ver- 
dure of the moulded -up plants, compared with 
what are not «fo, and with the larger and almoft 
uninjured tops of the former, in comparifon with 
the latter ; for, during fome late froils, the ef- 
fects of which were very perceptible in the exr 
pofed pUnts, thofe moulded up have continued 
to grow, and to branch luxuriantly, with all the 
vigour of vernal vegetation, I attribute tfris *Q 
.' ~ f the 
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die bulbs of fuch plants not haying theif iuicw 
ftagnated by the keennefs of the weather. 
' As I am anxious to have this fubjeft flilly fub- 
mitted to the Society for the Encouragement of 
Arts, &c. allow me to fay, that I confider my 
drill for turnips as much fuperior to any other* 
from the fingle circumftance of its depofiting the 
feed fo injtantly after the plough, as entirely to 
preferve the- good effedts of the firft evaporation % 
and that I conceive fuch evaporation produces the 
uniform vegetation of fuch minute feeds. So re- 
markably uniform was the vegetation laft year, 
that in the fix acres of my drilled plants, I be- 
lieve there was not a deficiency of fix fquare 
yards ; though on three acres of broad-caft, be*» 
fore rain fell, not one half, perhaps not one-third 
part of the feeds vegetated. I am indeed fully per- 
iuaded that the drill method, in the cultivation 
of turnips, will in all feafons be fuperior to the 
broad-caft ; but that *he very great and ftriking 
difference between the two methods will moft ef- 
fectually be perceived in a feafon of uncommon 
drought ; and it is for this reafon that I am foli- 
ci totis to procure for the drill-method an exten- 
five and impartial trial, that agricultures in ge- 
neral may be fatisfa&oriiy convinced of its im- 
portant advantages. 

Of the following advantages attending my me- 
thod of drilling turnips, I am fatirfa&orily per- 
fuaded : — In a dry time, as was the cafe laft fea- 
fon, the feed, by being immediately dropped upon 
the freih turned -up mould, ha$ consequently 
an increafed probability of fuccefsful vegetation. 
By being buried fomewhat deeper than ii^ the* 
broad-caft method, it receives more moifture ih 
its infant ftate of vegetation $ and by having, # 

I mav 
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I may fo fay, new bold of the earth, is lefe liable 
to injury, from theetfedts of continued drought- 
In confirmation of thefe perfuaiions I muft ftate, 
that turnips fown ort the fame day, in the fame field, 
broad-caft, on land in every .other refpeA treated 
prcviouily in the fame way, haw not produced 
one-half or one- third of a crop, and that the fame 
has been very generally the cafe with turnips 
fown broad-caft ; but that every row of my drilled 
plants has fucceeded to admiration. The advan- 
tages in the fubfequent management of the crop 
I have already fpoken of. If therefore it be de- 
sirable to grow turnips to advantage, if it be de- 
£rable to protedt them when grown, and by fuch 
protection be .enabled to give ftock, found, un- 
injured turnips, inftead of what may be mora 
than half-rotten, or froft-nipt almoft to putrefac- 
tion ; I would willingly flatter myfelf that the So- 
ciety for the Encouragement of Arts, &c. will be 
convinced that, as far as any conclufion can te 
drawn from a iingle experiment in favour of one 
method rather than another, I have, beyond dif* 
pute, eftablifhed the i'uperiority of the drill-me* 
thod of cultivating turnips. 

Of my previous experiments I am not able to 
furnifti the Society with any fatisfadtory particu- 
lars ; yet I would by no means omit to declare* 
that each has been the mean of peffuading me, 
that the bro&d-caft method of cultivating . turnips 
can never be fo advantageous as that of the drill * 
when properly managed ; and I have-much fatif- 
ia&ion in alluring the Society, that, from the 
extraordinary-fuccefsofmy laft year's experiment* 
many of my neighbours have expreflfed a refold 
tton to drill, and to protedttheir turnips for the 
time to come, 

k 
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In addition to the advantages I have before 
ftated, that my drilled plants growing in fuch 
very ftraight and equidiftant rows,- any noxious 
weeds, fuch as charlock^ thi/lles 9 or red-weed, may 
be destroyed in the infant ftate of the plants, by 
hoeing the intermediate fpaces ; that when the 
alternate rows are removed, and the land ploughed 
for the defence of the remaining rows, it receives 
moft of the benefits of a winter's froft, and is 
very much forwarded in preparation for the bar- 
ley-crop ; and that, above all, from my complete 
fuccefs, I have roufed a fpirit of emulation in the 
cultivation of' turnips, among the farmers of the 
county of Norfolk. 

With regard to my turnips it would be eafy 
to multiply certificates, and be diffufe in my ob- 
fervations, becaufe no agriculturift has viewed 
them without being furprifed both at the abun- 
dance of the c/op (confidering the quality of my 
land), and at the very obvious fimplicity of my 
management of it, from beginning to end. I fhall 
only, farther obferve, that it is now in my power 
to fow my feed at equal diftapces of nine, eigh- 
teen, twenty-feven, thirty-fix inches, or at any 
given diftance of inches, of which nine, are an 
aliquot part ; and that I qonfider this as no trifling 
convenience. 

, Certificates accompanied thefe letters, from 
Mr. James Blomfield, of Billingford ; Mr. St. 
John Prieft, Mafter of Scarningj-fchool ; Mr. 
William Salter and Mr. Daniel Reeve, of BeetJ- 
ley; John Tuck and the Rev. George Pre fton, 
Curate of Eaft Dereham ; all which confirm the 
above accounts, ' *■ 
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References to Plate XIV. 

Fig. 4, A, the wheel with an iron rim. 

B, the tin barrel, or feed-box, fixed to the 
axis of the above wheel. 

C, the aperture by which the feed is intro- 
duced into the box : —-this aperture is afterwards 
clofed by a cover. 

D, a femicircular plate of tin, to prevent any 
dirt falling upon the feed-box. 

E, E, the two handles of the machine. 

Fig, 5, F, reprefents the feed-box on a larger 
fcale. 

G, the holes in the tin-box, through which 
the feed falls upon the land. 

H, part of the axis of the wheel, to which the 
feed-box is fixed. 



LII. Defcription of an Implement in Hufbandry, 
called a Cultivator ', by the Inventor , Mr, Wil- 
liam Lester, of Northampton, 

WITH A PLATE. 

From the Transactions of the Society for 
the Encouragement of Arts, Manufactures, 
and Commerce. 

The Silver Medal was prefented to Mr. Lester 

for this Invention* 

As the health and luxuriance of corn depend, 
in a great meafure, on the pulverization of the 
foil previous to the feed being fown^ the Society 

• of 
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oF Arts will, I am perfuaded, give every encou- 
ragement in their power to the introdu&ion of 
any implement that promifes an abridgement of 
labour ; and as all tenacious foils are pulverized 
in the beft manner in dry weather, when their ' 
particles are the moft disjointed, and their con- 
tact broken, the propriety of taking the advan- 
tage of working them in that ftate will be obvi- 
ous : and at the fame time it follows, that an 
improved implement for the abridgement of la- 
bour would be a defirable thing, in a climate like 
England, where the feafons afe fo uncertain. 

In working on a rough fallow, my cultivator 
lhould be fet at its greateft expanfioh, and con- 
tracted in proportion as the clods are reduced* 
I am confident that one man, a boy, and fix 
horfes, will move as much land in a day, and as 
effe&ually, as fix ploughs ; I mean land in a 
fallow ftate, that has been previoufly ploughed. 

It will be requifite in forne ftates of the foil to 
alter the breadth of the fhares ; but of this, I 
prefume, the farmer will always be a proper 
judge. By the expanfion and 'contraction of the 
cultivator, the points of the fhares are, in a fmall 
degree, moved out of the diredl line; but this 
is fo trifling, that it is no impediment to its 
working. 

Description of the Cultivator. 
(See Plate XIV. Fig. 1.) 

A, the beam. B, B, the handles. C C, a 
crofs bar, of a femi-circular form, containing a 
number of holes, which allow the two bars D, D, 
to be placed nearer or farther from each other. 
D, D, are two flrong bars, moveable at one end, 
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upon a pivot E, and extending thence in a tri- 
angular form to the crofs-bar C. In thefe bars 
are fquare holes, which allow the fliares F placed 
therein, to be fixed to any height required. The 
feven fhares marked F, are fhaped at their lower 
extremities like fmall trowels : the upper parts of 
them fquare iron bars. G, G, G, are three iron 
wheels, on which the machine is moved; they 
may be raifed or lowered at £lcafure. H, the 
iron hook, to which the fwingle tree and horfcs 
are to be fixed. 

When the machine is firft employed on the 
land, the bars D, D, are expanded as much as 
poflible. As the foil is more loofened, they are 
brought nearer to the centre : the fliares then oc- 
cupy a lefs fpace, and the foil will confequently 
be better pulverized. 

A certificate from Mr. William Shaw, of Cot- 
ton-End, near Northampton, accompanied this 
letter ; in. which he ftates that he had ufed Mr. 
Letter's cultivator upon a turnip fallow laft fum- 
mer, and that he believes it to be a very ufefut 
implement for cultivating the land in a fallow 
ftate, by its working or fcufHing off feven acres 
per day with fix horfes. He adds, that from its 
property of contracting and expanding, it is cal- 
culated to work the fame land in a rough or fine 
fiate, % by which means it unites the principles of 
fvvo implements in one ; and, by the index on 
the axis, it may be worked at any given depth 
required, 

A model of the above defcribed cultivator is^ 
relerved in the Society's repofitory. 
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LIII. Defcription of a new-invented Augre of Peat^ 
Barer. By Thomas EcciiB&TON, Efquire, ef 

ScareJbrkk*H*It 9 Latuajhire. 

WITH A PLATE* 

• • - ' 

From the Transactions of rfie Society for 
the Encouragement of Arts, Manufactures, 
and Commerce. , ' 

The Thanks of this Society were voted U Mr. 
Eccleston for this Invention. 

1 HE greateft obftacle to the effectual draining 
of many boggy lands, confifis in the earth in the 
bottoms of the ditches or drains when newly cut, 
and more efpecially if made to any confiderable 
depth, rifing from the preflure of the waters con* 
tained in the bog, by whfch the new^cut drains 
and ditches are frequently fa nearly filled up, as 
to impede the flowing of the water they were in- 
tended to carry off, and thereby rendering thd 
work comparatively ineffectual. 

There are different layers, or ft'rata, in mofs 
or peat lands, which will not allow the water 
eafily to filtrate through them, yet are of fp foft 
and fpongy a nature as to rife from the preflure 
of the water contained in the bog. 

It becomes neceflary to give a free vent to the 
above confined water, effectually to drain fucli 
lands. This has been moft fuccefsfully done by 
the augre, a model of which I have herewith pre- 
fented to the Society. 

A common augre, or even a pole, will force a 
paflage, and give vent to the water for a lhort 
time; but owing to the peat being only, prcfled 
iideways, and not cut out, the parts foon join 

again, 
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again, and the paflage of the water of courfe be- 
comes completely obftru&ed ; but by means of 
this augre, a cylindrical column of peat of fix 
inches diameter will be clearly cut out and taken 
thence, and a free paflage maintained for a very 
considerable fpace of time. 

The firft experiment made produced a clear 
augre-hole of the above dimensions, four yards in 
depth, in one hour ; and the water, which had 
been pent up in the bog, rofe above the level 
of^the bottom of the ditch, from four to fix 
inches; and the bottom of the ditch, which was 
previoufly very foft, and had begun to fwell and 
rife, in a few days became more firm and folid, 
and this in fo great a degree, that when cleared, 
it remained without fwelling or riling in the leaft. 
It will confiderably reduce the expenfe of drain- 
ing fuch lands, by rendering them fo firm as to 
caufe the firft end-drains to Hand. 

The raoft proper depth to bore depends on 
the fituation. Where the mofs lands lie low, and 
are in danger of being flooded, no greater depth 
than what is abfolutely neceflary for draining the 
furface (hould be bored, as, by deep boring the 
land may be funk fo low as to be liable to inun- 
dation, 

(References to Elate XIV, Fig. 6.) 

% A, the cutter of the borer, which penetrates 
the peat. 

B, the body of the borer, fix inches in dia- 
meter. 

C, the aperture through which the peat intro- 
duced by boring is drawn out. 

D, a portion of the iron bar of the borer, to 
the upper part of which a crofs handle is to be 
fixed. 

LIV. 
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LIV. Defcripiion of a Drill Machine for fowing 
Turnip-feed. By Thomas Andrew Knight, 
Efquire> of Elton, near Ludlow. 

WITH A PLATE. 

From the Transactions of the Society for 
the Encouragement of Arts, Manufactures, 
and Commerce. 

The Silver Medal was voted to Mr* Knight 

for this Invention. 

1 HE fmall inftrument for fowing turnips, which 
I have fent to the Society, I have tried on feveral 
different foils, and think I can, venture to aflert, 
that it will fow the feed, and cover it perfe&ly 
well, in any foil that is nearly in a proper ftate to 
receive it. It is neceflary either to harrow the 
ground acrofs, or to roll it, previoufly to the in* 
ftrument being ufed, that the labourer may fee 
the rows he has made ; but I have always found 
the crop to fucceed better after the roller than 
the harrow, though the ground has been very 
ftrong. 

A, (Plate XIV. Fig. 2,) the iron wheel, 
which, running on its edge, formed by two con- 
cave fides, makes the groove into which the feeds 
fall. I have fometimes ufed a wheel with ftraight 
fides ; but I think that concave fides, when well 
executed, are to be preferred in ftrong foils, and 
indeed in any foil. B, is a wheel, moving on 
the fame axis with A, and turning the wheel C 

(which 
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(which gives out the feed) by means of a ftrap. I 
have feveral fizes of the wheel B, in order to increafe 
or diminish the rapidity of C ; and consequently 
to fow more or lefs feed. D, the tube through 
which the feedpaffes, and falls into the channel 
made by the iron wheel. E, the feet of the in- 
strument. F f fix lengths of jack-chain ; which 
I find cover the feed remarkably welL The chain 
is perhaps preferable to any kind of harrow, be- 
caufe it can never becorhe incumbered by lobfe 
ftraw, which is almoft always* found on, or clofe 
to,' the furface, when the ground has been ma 7 
nured ; and the iron cutting-wheel has a fimilar 
advantage over any kind of (hare. G the feed- 
box. H, H, the handles of the machine. 

The labour of ufing the inftrument is very 
fmall. My workman ufually accomplishes four 
ilatute acres, or fomething more, in a day : and 
one night, with the one I fend, he fowed an acre 
and a half after fix o'clock in the evening. There 
are two ho^s before the axis of the great wheel, 
which point out the proper width of the inter- 
vals between the rows. I ufually place my rows at 
eighteen or twenty inches diftance ; and I wifl* 
my plants to ftand at not more than fix inches 
ipart in the row ; for I find that three fmall ftir- 
nips weigh about as much as one large turnip 
are more folid, and I thihfc more nutricit>us,\and 
certainly aie much lefs apt to fufFer by unfavour- 
able weather. The ground .between the rows is, 
of courfe, worked with the hoe.. 
. The anglp which forms the edge of the wheel 
•Jkt* muft. be made more or; kfs t acute ; and the 
iaftrument rtiore or lefq heavy, proportional xo 
Jhe. ftrength of the foil* I haVe. fometime*addtd 
i!:.*; ; weights 
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weights of lead over the axis of the wheel, but it 
will' rarely be found neceffary. I have tried the 
in ftrurpent on different foils, and I think it will 
anfwer on any; A great advantage may be de- 
rived by fowing turnips with it, at a time when 
hcrfes, noW commonly ufed for the fame pur- 
pofe, are engaged in other employments. A few 
days are frequently of importance in fowing tur- 
nips, which, by fortunate rains, have got a won- 
derful ftart of thofe which have been fown a day 
or two later. . " ' ' 

Fig. 3, is a fedtion, on a larger fcale, of the 
feed-box G, in Fig. 2. The wheel, marked C, 
is alfo the fame as in that figure : it is fixed upon 
the axis of the cylinder I, which is pierced upon, 
the furface with holes at K, for the feed. This 
cylinder turns round within a groove at the bot- 
tom of the t^px, and is fo well fitted therein, that, 
no feed falls from the box but what Js delivered 
by the holes K. A fmall brufH, marked L, rubs 
againft the cylinder, to clear out any feeds which 
may remain in the holes. 

The feeds fall into the tube underneath the 
cylinder, and thence into the channel, made by 
the indenting rim of the iron wheel. 

The loofe chains which follow cover the feeds 
with earth, as before mentioned. 

M, 3 front-view of the wheel, exhibiting its. 
edge. 

This drill machine is placed in the Society's, 
j-epofitory. 
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\N. On a new fulminating Mitiifty. 
$y Edward Howard, £/j. F. R. £ 

(Continued from Page Z$$.) 

SECTION XVII. 

I. 
WILL now conclude, by pbferving, that th$ 
fulminating mercury feems to be charaftprifed by 
the following properties. 

It take 5 fire at the temperature of 368 Fahren- 
heit ; .explodes by friction*, by flint and fteel, and 
by bqing thrown into concentrate fulphuric acidi 
It is equally inflammable under the exhaufted re- 
ceiver of an air-pump, as furrounded by atmo- 
{] lieric air ; and it detonates loudly, both by the 
Mow of a hammer, and by a ftrong ele<5irical 
Jhock. 

Nbtwithftanding the composition of fulmina- 
ting Jilver and of fulminating gold, differ effentially 
from that of fulminating mercury, all three have 
flmilar qualities. In tremendous effects filver un- 
doubtedly ftands firft, and gold perhaps the laft. 
The efFe£h pf the mercurial powder and of gun- 
powder admit of little comparison. The one ex- 
erts, within certain limits, an aim oft inconceivable 
force; its agents feem to be gas and caloric, very 
fqdd'cply fet at liberty, and both mercyry and wa- 
ter thrown into vapour. The other difpftays a more 
extended but inferior power: gas and caloric are, 
comparatively fpeaking, liberated by degrees; and 

•* Confequcntly it (hould not be inclofcd in a bottle with a 
glafeftbppcr.' -■ l< l - 

. jyater, 
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Water, $C£ording to Count Rurivfofd, is throw ji 
imp vapcmr*. ^ , 

Hence it feenis that the fulminating mercury^ 
frotn the limitation of its fphere of £&lon-, can 
feldom,. if ever, be applied jomili^g $ and, from 
the immejnlity of its -initial force, cannot be ufed 
ip firearms, -unlefs in cafes vyMre it becomes an* 
Qbjq&.tc^deftroy them ; perhaps, where it ia the 
pra$ice : to fpike cannon, it may .be of iervice, 
becaufp, I apprehend, it may be ufed in iuch a 
manner as to bttrll cannon, without .dilperling 
any.fplinters. 

The inflammation of fulminating $ie,rcury by 
concuflionoffersnothing more novel or remarkable, 
than the inflammation, by eweufiion, .of many 
other fuhftaoqes. The theory of fuch inflarnma* 
tions.has been long fince ejepofed by the cek bra ted 
Mr. Bcrthollet, and confirmed by MeffieursKour^ 
croy, and Vauquejin : yet, I mutt cpitfefs, .1 am 
at a lofs to underftand why a fmall quantity of* 
mercurial powder made to detotoate by the ham- 
mer, or the eledlric ftiock, fhould produqe a re- 
port fo much louder than when it is inflamed by 
a match, or by flint and #eel. It might at firft 
be imagined, that the loudn^fe of the report could 
be accounted for, by fuppofing the inftant of the 
inflammation, and th&t of the powder's confine- 
ment between the hammer and anvil, to be pre- 
cifely the fame ; but, when the clerical fliock 

* See Philofophical Trafifa&ions fot the year i?$7, p. aaa. 
The hard black lubftance mentioned by the Count, as remain- 
ing after the combuftion of gunpowder* muft, I believe, have 
' been an alkaline fulphutet* mixed chiefly with fulphite and 
carbonate of potafh. The conjecture, that it is white when 
lirft formed, is certainly juft, as mv experiment with the glaisf 
globe evinced. 

T t % M 
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is fent through or over a few grains of the pew-* 
der, merely laid on ivory, and a loud report is 
the confequenc.e, I can form no idea of what caufes 
fuch a report. 

The operation by which the powder is prepared, 
is perhaps one of the moft beautiful and furprifing 
in chemiftry ; and it is not a little intefefting to 
confider the affinities which are brought into play. 
The fuperabundant nitrous acid of the mercurial 
foliition muff firft acft on the alcohol, and gene- 
rate ether, nitrous etherized gas, and oxalic acid. 
The mercury unites to the two laft in their nafcent 
ftate, and relinquifhes frelh nitrous acid, to aft 
upon any unaltered alcohol. The oxalic acid, at* 
though a predifpofirig affinity feerns exerted in fa- 
vour of its quantity, is evidently not formed faft 
enough to retain all the mercury ; otherwife, no 
white fumes, during a confiderable period of the 
operation, but fulminating "mercury atone, would 
be produced. 

• Should any doubt ftill be entertained of the 
cxjftence of the affinities which have been called 
predifpofing or confpiring, a proof that fuch affi- 
nities really exift, will, I think, be affoi*ded, by 
comparing the quantity 'of oxalic acid which can 
be generated from given meafures of nitrous acid 
and alcohol, with the intervention of mercury, 
and the intervention of other metals. For in- 
. fiance, when two meafured ounces of alcohol arfe 
treated with a folutton of ioo grains of nickel in 
a meafured ounce and a half of nitrous acid, little 
or no precipitate is produced; yet,' by the addi- 
tion of oxalic acid ,to the refidilary liquor, a quan-» 
tity of oxalate of nickel, after fome repofe, is de- 
= poll ted. Copper affpfds another illuftratiori ; ioo 
grains - of copper diflblved in a meafured ouri£e 

and 
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and a half of nitrous acid, and treated with alco- 
hol, yielded me about 18 grains only 6f oxalate; 
although cupreous oxalate was plentifully gene- 
rated, by dropping oxalic acid into the refiduary 
liquor. .About 21 grains of pure oxalic acid feem 
to be produced, from the fame materials, when 
100 grains of mercury are interpofed.i (See Sec-- 
tion XlV.) Befides, according to the Dutch pa- 
per, more than once referred to, kcetous acid is 
the principal refidue after the preparation of ni- 
trous ether. How can we explain the formation 
of a greater quantity of oxalic acid, from the fame 
materials, with the intervention of 100 grains of 
mercury, than with the intervention of 100 grains 
of copper, otherwife than by the notion of con- 
fpiring affinities, fo analogous to what we feejn 
other phenomena of nature ? 

I have attempted, without fuccefs, to commu- 
nicate fulminating properties, by means of alcohol, 
to gold, platina, antimony* tin, copper, iron, lead, 
zinc, nickel, bifmuth, cobalt, arfenic, and man- 
ganefe ; but I have not yet fufficiently varied my 
experiments, to enable me to fpeak with abfolute 
•certainty. Silver, when 20 grains of it were 
treated with nearly the fame proportions of nitrous 
acid and alcohol as 100 grains of mercury, yielded, 
at the end of the operation, about 3 grains of a. 
grey precipitate, which fulminated with extreme 
violence. Mr. Cruickfhank had the goodnefs to 
repeat the experiment : he diffblved 40 grains of 
filver in 2 ounces of the itrongeft nitrous acid 
diluted with an equal quantity of water, and ob- 
tained (by means of 2 ounces of alcohol) 60 
grains of a very white powder, which fulminated 
like the grey precipitate above defcribed. It pro- 
bably combines with the fame principles as the 
mercury, and of courie differs from Mr. Rer- 

tkollctV 
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tholkt's fulminating filver, alluded to in page 23a. 
I obferve, that a white precipitate is always pro- 
duced in the firft inftance ; and that it may be 
preferved by adding water, as fpon as it is 
formed ; .otherwife, when the mother liquor is 
abundant, it often becomes grey, and rs ,re- 
difTqlved. 

P. S. Since the preceding pages were written, 
I have been permitted* by the Right Honourable 
Jjord Howe, Lieuteaant General of the Ordnance, 
10 make the following trials of the mercurial pow- 
der, at Woolwich, in conjunction with Colonel 
filomefield and Mr. Cnjickihapk *. 

"Experiment 1. From the manner in which the 
fcrew of the gun-breech, mentioned in Se&ion V» 
.<had acfted on the barrel, it was imagined, that by 
burfting an iron cafe, exactly fitted to the bore of 
a cannon, its fudden enlargement might make, 
many flaws, and fplit the piece, without difpeff- 
mg'any fplinters. In conformity to this opinion, 
a caft-iron cafe was conftrudted, with a cylindri- 
cal chamber, of equal length and diameter, cal- 
culated to hold 3^th ounces troy of the mercurial 
powder. The cafe, being firmly fcrewed toge- 
ther, was charged through its vent-hole, and in- 
troduced into a twelve pounder carronade, the 
bore of which it exactly fitted. The powder was 
then enflamed, with proper precautions. The gun 
remained entire ; but the cafe divided : the por- 
tion forming the upper furface of the chamber, 
was expelled in one mafs; that adjoining* the 
breech, which conftituted the reft of the chanjr 
ber, was cracked in every direction, and in pajrt 

* It Is with pleafure I take this opportunity of acknow- 
ledging the civil attention I received from the different 
.of&cers, 
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crumbled ; yet it was fo wedged into fome inden- 
tations which the explofion had made in the fides 
of the piece, that the fragments were not removed 
without great labour. 

Experiment 2. Another caft-iron cafe was 
prepared, of the fame fize as the former, with a 
chamber alfo cylindrical, but wrought in a tranf- 
verfe direction, and of a greater length than dia- 
meter ; the thicknefs of metal at each extremity 
not being more than a quarter of an inch. This 
cafe was filled with nearly 5 ounces troy of the 
mercurial powder, and placed in the fame carro- 
nade. Three twelve-pound fhot were next intro- 
duced, and brought into clofe contact with ,the 
upper furface of the cafe, as well as with each 
other. The gun a fecond time withftood the ex- 
plofion : the cafe was divided acrofs the middle of 
the chamber, into two equal parts ; that adjoining 

'the breech was, as in the former experiment, 
piuch flawed, and left immoveable ; that neareft 
to the muzzle was alfo much flawed, but driven 
put with the ihot. All the three fhot were broken ; 

.the two lower being divided into feveral pieces, 
^nd the upper one cracked through the centre. 

The report was fo feeble, in both experiments, 
that an inattentive perfon, lam confident, would 
not have heard it at the diftance of two hundred 
yards. 

Experiment 3. It was found fo difficult to 
pxtradt the fragments of the cafe remaining in the 
carronade, after the laft experiment, that a chan- 
nel was drilled through them, to the vent-hole of 
the piece. It was then charged with 6 ounces troy 
pf the mercurial powder, made up as a cartridge, 
which did not occupy above one half of the dia- 
meter of the bore. A wad was placed over the ; 

powder, 
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powder, dry fand fuperadded, to fill all vacuities, 
and the gun filled to the muzzle with two twelve- 
pound fhot. A block of wood was fet at a fmall 
diftance, to receive the impreffiori of the (hot, 
and the powder was inflamed as ufual. The car- 
ronade flill refifted. One of the fhot was fplit 
into two pieces; and the block of wood was* 
driven to a confiderable diftance, but no^ pene- 
trated by the Ihot above the depth of one inch. 
The report was fomewhat louder than the former 
ones. In all three inftances, a confiderable recoil 
evidently took place. I prefurne, therefore, that 
in the firft experiment related in the fifth Sec- 
tion, there muft have been a recoil, though, too 
trifling to be obferved ; and, in the inftances 
where the gun and the proof were burft, it was 
not fo much to be expe&ed. 

Experiment 4. Finding that the carronade, 
from the great comparative fize of its bore to that 
of its length, required a larger quantity of mer- 
curial powder to burft it than we were provided 
with, we charged a half-pounder "fwivel with an 
ounce and an half avoirdupois of the mercurial 
powder (the fervice charge of , gunpowder being 
3 ounces,) and a half-pound fhot between two 
wads. The piece was deftroyed from the trun- 
nions to the breech, and its fragments thrown 
thirty or forty yards. The ball penetrated -five 
ihches into a block of wood, ftanding at about a 
a yard from the muzzle of the gun ; the part of 
the fwivel not broken was fcarce, if at all, moved 
from its original pofition. 

Experiment 5. One ounce avoirdupois of the' 
mercurial 'p'owder, enclofed in paper, was placed 
in the centre of a fhell, 4,4 inches in diameter, 
and the vacant Ipace filled iwth- dry 'fand. • 

: The 
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The fhefl burft by the explbfion of the powder, 
tod the fragments were thrown to a considerable 
diftance. The charge of gunpowder, employed to* 
burft the fhells of this diameter, is 5 ounces 
avoirdupois. 

Experiment 6. A fea grenade, 3,5 iriches di- 
ameter, charged like the fhell in the laft expert 
ment, was burft into nujnerous fragments, by -^ 
of an ounce avoirdupois of the mercurial powder. 
The fragments were projected with but little force, 
And only to the diftance of eight or ten yards* 
The charge of gunpowder required for grenades 
of this iize, is 3 ounces. 

Experiment 7. A fea grenade, of the fame 
diameter as the laft mentioned, and charged in the 
like manner, with 4- of an ounce avoirdtipois, or 
57-t grains, of the mercurial powder, w r as fplit into 
'two equal pieces, which were not thrown ten 
inches afunder. 

The report in thd four laft experiments was 
Very fharp, but not loud iA proportion. 

It feems, from the manner in which the fwivel 
was burft, in the fourth experiment, that a fmaller 
charge would have been fufficient for the pur- 
pofe. We may therefore infer, both from this 
inftance, and from the fecond experiment made 
with the gun in Section V. that any piece of ord- 
inance might be deftroyed, by employing a quan- 
tity of the mercurial powder equal in weight to 
pne half of the fervice-charge of gunpowder ; 
and, from the fevsnth and laft experiment, we 
may alfo conclude, that it would be poffible fo 
to proportion the chatge of mercurial powder to 
the fize of different cannons, as to burft them 
without difperftng any fplinters. 'But the great 
danger attending the ufe of fulminating mercury, 
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on account of the facility with which it ex- 
plodes, will probably prevent its being employed 
for that purpofe. 

In addition to the other lingular properties of 
the fulminating mercury, it may be obferved, 
that two ounces inflamed in the open air feem to 
produce a report much louder than when the 
fame quantity is exploded in a gun capable of re- 
lifting its action. Mr. Cruickihank, who made 
fome of the powder, by my procefs, remarked 
that it would not inflame gunpowder. In confe-i 
quende of which, we fpread a mixture of coarfe 
and fine-grained gunpowder upon a parcel of the 
mercurial powder; and, after the inflammation 
of the latter, we collected moft, if not all, of 
the grains of gunpowder. Can this extraordinary 
fadl be explained by the rapidity of the combuf- 
tion of fulminating mercury ? or is it to be flip- , 
pofed (as gunpowder will not exjtfode at the tem- 
perature at which mercury is thrown into vapour) 
that fufficient caloric is not extricated during this 
combuftion ? From the late opportunity I have 
had of converting with Mr. Cruickfhank, I find 
that he lias made many, accurate experiments on 
gunpowder ; and he has permitted me to ftate r 
" that the matter which remains after the ex- 
" plofion of gunpowder confifts of potafh united 
* c with a fmall proportion of carbonic acid, ful- 
" phate of, potafh,. a -very fmall quantity of ful- 
,**' phuret of potafh, and unconfumed charcoal; 
4 V That ioo grains of good gunpowder yielded 
t( about 53 .grains of this refiduum, of which three 
' ' are chafcoal. That it is fcxpremely deliquefcent, 
iC and, when expofed to the air, foon abforbs 
" moifture fufficient to diflblve a part of tKeal- 
41 kali.; in confequence of. which, the charcoal 

u becomes 
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" becomes expofed, and the whole aflumes a 
" black or very dark colour." Mr. Cruickftiank 
likewife informs me, that after the combuftion of 
good gunpowder tfnder mercury, no water is ever 
perceptible. 



LVI, Method of procuring good Water from Wells* 

■ • 

FROM THE DECADE PHILOSOPHISE, &c. 

IF you wifh the water of a well to be clear, and. 
free from any difagreeable tafte, the excavation 
ftiould be made considerably larger than is ufually 
done. 

- * If, for example, you wifli to conftruft a well 
five feet in diameter, the excavation ought to 
be from twelve to fifteen feet. A f&lfe. well is 
rpade ten or twelve feet in diameter ; in the mid- 
dle of this large well the real well is conftru&ed 
with a diameter of about five feet, but in fuch . 
a manner that the water may filter through the 
interftices left between the flones, which form 
the outfide of the inner well : the falfe well is 
then filled with fand and pebbles, fo that the wa- . 
ter muft firft filter through them before it reaches . 
the real well. By this method you are fure of 
having filtered water perfectly clear and fit to . 
drink. 

This operation is rather expenfive, it is true ; 
but the expence is amply compenfated by the ad- 
vantage of having limpid and wholefome water. 

U u 2 LVII. 
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JjVII. On ixtraBing Copper and Tin from the 

Scoria of Bell- Metal. 

FROM THE ANNALES DE CHIMIE. 

X HE clafs of mathematical and phyfical fciences 
of the Inftitute commiffioned citizens Guytdn, 
Deyeux, Vauquelin, and Sage, to draw up an ac- 
count Of the operations of citizens Anfrye and 
Lecour, for the purpofe of extracting copper and 
tin from the fcoria of bell-metal. 

It is known, that thefe fcoria were thrown away 
a3 unferviceable ; that roads were made with them* 
anid that they were ufed at Romilly, near Rouen, 
for rhaking a dyke : but citizen Anfrye, who has 
made metallurgic chemiftry his principal ftudy, 
has fucceeded by a dry procefs, in extracting, 
from thefe fcoria, from 30 to 40 pounds of tin 
and copper per quintal. 

The operation by which the copper is feparated 
from the fcoria of bell- metal, is performed only 
by the oxidation of the tin contained in them ; 
afterwards, in order to fepafate the oxid of tin 
from the copper comprifed in it, rccourfe is had 
to wafhing. 

Citizens Anfrye and Lecour have informed us, 
that to reduce the oxid of tin, it is neceflary to 
mix wjth it an eleventh part of powder of char- 
coal ; that a greater or lefs quantity is injurious 
to its redudtion, which they performed in our 
prefence, by fufing in an air-furnace 500 grammes 
of oxid of tin, with 55 grammes of pulverifed 
charcoal. The reduction was completed in half 
an hour, and produced tin comparable to that 



of England. 



The 
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The tin in paffing into the ftate of white oxid 
encreafes 40 pounds per quintal, thus the oxid of 
this metal produces only 60 pounds of tin by the 
redu&ion. 

Citizens Lecour and Anfrye operated, in. our 
prefence, the redu&ion of oxid of tin on a 
large fcale, by filling, in a heap, in thp fur- 
nace, with charcoal, this oxid of tin mixed 
with an eleventh part of pulverifed charcoal ; 
care was taken to wet this mixture a little previ- 
ous to its being thrown into the furnace, that 
part of the oxid of tin might not be carried away 
by the wind from the bellows. 

The tin produced by this redu&ion is as pure 
as what was obtained by the reduction in the la- 
boratory of citizens Anfrye and Lecour. 

This tin is much purer than that of the fhops, 
which was ufed in the firft experiments ; which 
tin. is fupplied by the dealers in the departments, 
and is refined at prefent in Paris. A bar of this 
tin of the fhops, three lines in diameter, having 
been filed away about half a line, and bent on 
the corner of an anvil, broke, and prefented a 
clofe, greyifh grain, fimilar to that of a mixture 
of pure tin, with a fixth part of antimony, which 
induced one of the commiflioners, citizen Sage, , 
to aflert, that the tin extracted from bell-metal 
derived its grain from that femi-metal. . 

In order to determine whether it contained any, . 
100 parts of this tin of the fhops was diffolved in 
about 400 parts of muriatic acid mixed with a . 
fourth of nitric acid : when the diffolution was - 
completed, there remained but a fmall quantity 
of copper under the form of a black powder. 

Englifh tin, and likewife that of the citizens 
Anfrye and Lecour, being diffolved by the mu- 
riatic 
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jiatic acid mfoted with one fourth of nitric acid, 
left about a two hundredth part of copper under 
the form of a black powder, which being fufed 
upon charcoal with borax*, produced a grey, brit- 
tle, metallic fubftance, being a mixture of tin 
and copper; when difiblved in nitric acid, it af- 
fumed a blue colour, which was rendered much 
deeper by ammoniac. 

* The diflblutions of thefe three kinds of tin, 
being put into diftilled water, did not make it 
turbid. The fame was not the cafe with the diflb- 
liition of tin mixed with a twelfth part of anti- 
mony ; being put in water, it affumed the ap- 
pearance of milk, and precipitated white oxid of 
antimony. 

It remained to be determined, what makes the 
tin of citizens Anfrye and Lecqur firmer, what 
diminifhes its found, what caufes it to have a 
more dull colour, whence it has the property of 
breaking and prefenting a fine, greyiftt grain, 
which cannot be atfributed to its cooling being 
mojfe or lefs accelerated, or to a more or lefs vio- 
lent heat for the fufion of this tin, as it has been 
run off in every ftate, and bars- of it have always 
proved brittle, whilft the pure Malaca tin bends 
without breaking, or prefenting any grain. 

Citizen Sage, perfuaded that the grain of tin 
was folely the effedl of alloy, and recolledting 
that he had feert brafs mixed with the tin and 
copper, for the compofition of bell metal, en- 
deavoured to afcertain whether the brittlenefs of 
the tin extra&ed from it was not caufed by zinc: 
he mixed, by fufion, Malaca tin with zinc in va- 
rious proportions; the mixture with a tvvelfth 
part of zinc ftiil refembled the brittle tin of the 
lhops of Citizens Anfrye. and Lecour : it diflblved 

" . * juft 
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jtift in the .fenae manntrjn the. muriatic acid rftixed 
with one fourth of nitric aeid ; diftilied water 
made no alteration, in the djffoluti'Oa; but the ex- 
periments that fhaJl presently be . defcribed prove 
that the grain and the brittlsnefs of this tin arc 
owing to lead, which .would not at firft be ima- 
gined, confidering the faftnefs and pliability of 
that metal. Before we prQ'ceifcd, to an account of 
the experiments, we think' it ourduty to lay be- 
fore the inftitute an interring faft, communi- 
cated to us by Meflrs. Voka and Brugnatelli, who 
told us that k might be inftaatly determined 
whether tin contained any zinc v that then it be-, 
came proper for galvaniq o^periments and that the 
fmalleft portion of zinc was obfervable by this 
method. This,. toe ourfelves have found by vary- 
ing this mixture gradually, from a twelfth part of 
zinc to a two hundredth, in which proportion the 
galvjanic effe.61 is ftill very fenfible. Thus natural 
philofophy is under new obligations to Meflrs. 
Volta and Brugnatelli, fince in- future this mix- 
ture may be fubftituted inftead of pure zinc, for 
galvanic piles ; befides which, this mixture pof- 
iefles the two-fold advantage of running readily, 
and of not beings fubjeft to oxidate like pure zinc. 
The mixture of tin and zinc bears a greater re- 
semblance to filver,; in its colour, than tins. 
therefore it is a fimilar mixture that is ufed in 
Germany for making the paper called in trade 
Jtlvered, which paper M. Volta employs in galva- 
nic experiments, for which tin would not fuffice. 
We have faid, in this report, .that the tin 
we faw reduced by Citizens Anfrye and Le- 
couy was equsil in-purity to that of England ; but 
we fhould have, obferved, that neither of* them 
has the metallic ring of'Malaca tin, which is the 

pureft 
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jroreft hitherto known. A bar of this tin 3 lined 
tn diameter and 6 inchts long, having been filed 
away about half a line, and afterwards bent on the 
corner of an anvil, required bending backward* 
and forwards to times before it broke, and then 
prefented only fibres and no grain. This is not 
the cafe with Englifh tin, nor with that of Citi- 
zens Anfrye and Lecotir ; under the fame circum- 
fiances as above, the bars broke at the third bend- 
ing and prefented a grain, which muft be attri- 
buted to the lead they contain. 

Malaca tin, alloyed with a fixth part of lead, 
aflumes a grey colour, becomes hard, and, when 
broken, prefents a greyifli grain. The fame tin, 
alloyed with a twelfth part of lead, is fefs grey, 
as well as the grain it prefents when broken* 

Upon pouring on one hundred parts of this al- 
loy four hundred parts of nitric acid, i^ diflblved 
the lead, and oxydated the pewter. This oxid 
was wafhed with diftilled water ; the lie being 
made to evaporate in a glafs veflel in a fand-bath, 
nitrate of lead was firft precipitated in white cryf- 
tals ; the evaporation was continued till dry ; the 
refiduum weighed the fifth part of the pewter em* 
ployed ; it contained a fourth part of its weight 
of ammoniacal nitrate, which is formed by this 
experiment, as was firft difcovered by Citizen 
Guy ton. 

The refined tin of Citizens Anfrye and LecTour, 
being treated in the fame manner with the fame 
nitric acid, produced a twelfth part and a half of 
ammoniacal nitrate, mixed with 4 of nitrate of 
lead. 

Englifh tin, treated in the fattte manner, pro* 
duced exactly the fame quantity of nitrate. 

Malaca 
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Malaca tin," having undergone the fame ex- 
periment, left five parts of pure ammoniacal nitrata. 

Amongft the fpecimens of tin fent to the com*- 
miffioners by the Citizens Anfrye and Lecour t 
there are fome of two different qualities ; the firft, 
denominated that of tne fhops, breaks without 
trouble, and prefents a greyilh grain, produced 
by the copper and lead it contains ; being fub- 
je<5led to the operation of the nitric acid, like 
Englifli tin, and having in the - fame manner 
wafhed the oxid of tin with lie, and made this 
diffolution evaporate, it affiimed an emerald green 
hue, and a fmall quantity of nitrate of lead was 
precipitated from it. The diffolution .being eva r 
porated till dry, left twelve parts of nitrate of 
verdigris, fo abforbent of humidity that it fell 
into deliquium in lefs than half an hour, and in- 
sinuated itfelf, as well as the ammoniacal nitrate, 
into coarfe p^pcr, upon which were left two parts 
of nitrate of lead. Thus it is to a three- fold 
mixture of copper and lead that the firfl tin of the 
ihops of Citizens Anfrye and Lecour, owes its 
qualities. 

After the experiments detailed in this report, 
the commiffioners think they may affert that Ma - 
laca tin is the pureft hitherto known ; that Eng*. 
lifh tin, and likewife the tin purified by Citizens 
Anfrye and Lecour contain, 

98 parts of pure tin, 

1 part of lead, 
one two-hundredth part of copper. 

The beft tin of the fhops contains, 

96 parts of tin, 
3 parts of copper, , 
1 part of lead. 
Vo*. XVL Xx Citizens 
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Citizens Anfrye and Lccour, by reftofiag to 
Commerce, by means of therr difcovery abovfc 
1,500,000 lbs. of tin, and two millions of cop- 
|>er, appear to us to* defer ve the praifes of the 
mftittit*, and the particular notice ef govern- 
ment. 

We think it <mr diaty likewife to mention to- 
the iriftitute another advantage which Citizens 
Anfrye and Lecour have rendered to the arts r 
'fcamely, the 'oKid or cerufeof tifc, whrch, after 
being well waihed, is as capable as that df Eng- 
land of giving a high polifh to fteeh A trial 
of it was made in the pfefeftce of the com- - 
miffionersv 
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LVlIt. Obfervdtictis m dying with Madder, fol- 
lowed by afimpie and invariable Pfocefsfor obtain- 
ing, in Us greatift beauty and folidity, the Cohntr 
known by the appellation of Levant or Adrianaple 
Red. By Jean Michel Haussmak *. 

FROS* THE +4NNALZS DM CHIMIS. 

I HAVE already fhewn in the Annak* <k Chime 
and Journal do PhyfityH} that metallic earths and 

oxid& 

* We ought not to omit mentioning that Citizen CnapUl, 
minifter of the interior, foeh an excellent judge of thefe'mat- 
ters, wrote to us at the time he fent thefe obfervatfons. The 
following are the term* of his letter. " Citizen Hauif- 
man, manufa&urer of painted cloths at Loglebach, near 
Colmar, in the department of Upper Rhine, well known: 
;a.mougft thofe cheorifo who apply the difcovcries of Science* 

lo\vatds 
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«9xids . poflefs neither m a greater nor kfs degree 
*he property of attraakig or retaining Aecolotaing 
parts erf" vegetable an4 animal fubftances ; aluna, 
and oxid of iron poflefs it more powerfully than 
oxid of tin, the power of attraction pf the latter, 
fleverthelefs, far farpaffes that of «ther metallic; 
■eartlis and oxids, as far as regards the colouring 
parts of the faid fubftances. 

Alum, as well as metallic oxids, does not re-, 
tain with the fame power of adhefion thecolouring 
parts of all vegetable and animal fubftances indite 
criroinately ; thpfe of madder adhere more ftrong- 
!y than of other colouring fubftances which may 
foe claffed in the following order : grains of 
kcrmes^ cocheneal, campeachy wood, yellow In* 
dia wood, woad, quercitron, fernambuc wood, red 
In^ia wood, Avignon nuts, &c. Gall nuts, fumach 
ajid other aft^ngent, colouring fubftances at5l prin- 
cipally by means of the gallic acid, and may, with 
regard to their degree of folidity, be placed imme- 
diately after madder : it is not the fame witli 
Pruffian a*cid, which colours different metallic 
oxids, from which it may be extra<fted when colfl 
by akaline lyes. 

To judge of the folidity of the colours pro- 
duced by vegetable and animal fubftances, the 
beft method is to makeufe of a lye of oxygenated 
muriate of pot-afti, or of foda with akaline car- 
bonate* The longer or fhorter refiftance which 
the colours make in this lye will Ihew what they 
will do, if acid, akaline, foapy and other court- 
tfx-ageflts are employed* 

towards perfec>ing the Arts, has addreffed to me the atmexed 
memoir. I thought it would be of fervice to make it known 
through the medium of your annals, and at my requett the 
ftttbor has lOfiJented to its publication, 

Xx & la 



34° Ohfervatiom dn dfing with Madder, 

In the art of dying and manufacture of printed 
calico, by ftaining with madder (garancage) is 
underftood the procefs whereby the colouring par- 
ticles of the madder are transferred by the al inn 
or oxide of iron, attached to any kind of ftuf£ 
whatever by means of water affifted by heat. 

The brightnefs and folidity of colours obtained 
from madder, depend not only on the manage* 
ment, but like wife on the ftate of the purity 
of. the water, as well as of the madder. It is 
therefore abfolutely neceffary to avoid or to ren- 
der ina&ive every acid, alkaline* or faline fub- 
fiance, that may be contained in the water or 
madder itfelf. I have fhewn that by means of the 
addition of carbonate of lime (pulverifed chalk) 
you may corre<5t the madder, which I had ima* 
gined, contained the gallic acid, but- which my 
friend Charles Bertholdi, profeflbr of the central 
fchool of the Upper Rhine, afterwards difcovercd 
to be fulphuric acid in conjunction with mag* 
nefia. 

The important dtfcovery of this addition of 
chalk, which I made 25 years ago, has' given 
birth to many fabrics, and has brought to per- 
fection all thofe eftablifhed near waters which do 
not carry with them or retain in a diflblved ftate, 
that earthy fait without which it is abfolutely im* 
poflible to obtain bright and folid colours from 
madder. This chalk has, iince that period, be- 
come a new article of commerce, and as its price 
is' very moderate, I have not yet determined the 
exa6l proportion to be ufed ; 1 ufually take on$ 
part to 4, 5, and 6 parts of madder. 

In order to obtain the colours of madder, of a 

perfect brightnefs, it is not fufficient to attend to 

the quality of the water and of the madder; iris 

>. . . likewife 
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Mewife of importance to obferve the degree ot 
heat of the bath. A low temperature will retard 
the extraction and attraction of the colouring par- 
ticles, whilft, on the other hand if too high, 
it, at the fame time, promotes the adhefion of the 
dark particles of the madder which tarnifh and 
obfcure the tints in'tegded to be produced ; 
black only is improved by augmenting the heat. 
I have invariably obferved that by taking the fire 
from under the cauldrons, as foon as one can no 
longer bear to hold one's hand in the liquid they 
contain, and afterwards fuffering the dye to re- 
main two" or three hours, one procures the moffc . 
fatisfa&ory refults: for the copper then retains a 
fufficient heat to keep the liquid at the fame tern- 

J' )erature, particularly when,*according to cuftom, 
arge cauldrons are ufed. It would otherwife be 
extremely difficult to fix a degree of heat, by 
means of thermometers, with fpacious furnaces.^ 

The dufky particles of madder as well as of 
other colouring fubftances, are probably only 
parts df the colouring fubftances themfelves com- 
4 t>ined with oxygen. The produce of this com* 
•bination, although it acquires a greater degree o£ 
folubility, proves, neverthelefs, more difficult to 
be removed in the finiihing, if the heat has not 
been properly attended to in dying. I have fre- 
quently obferved, that madder and other colour- 
ing fubftances, after being long expofed tq tfyc at- 
mofpheric air, no longer afforded fuch deep and 
bright colours as before, either becaufe thefe fub- 
ftances abforb the oxygen of the atmofphere, 
or becaufe this efiential is fupplied by the wa- 
ter which they attract, or naturally contain 
as -a conftituting principle, and which is d*- 

compofed 
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compofed by a flow and imperceptible fermenta- 
tion. A piece of cotton or linen cloth dyed red* 
heightened with madder, and «xj>ofed in a field,, 
may confirm the idea of its changing to a dutky 
hue ; but this deep colour becomes clearer and 
clearer, after growing dull, and at length affuroe* 
a more agreeable crimfon ti«t, in the finilhing* 
1 have demonftrated in a Memoir on Indigo, in* 
ferted in the Journal de Pbyfeque % of the year 1 788* 
that the nitric acid changes this blue fediment to 
a yeliowifh fubftance, A fitpilaf change takes 
place in cxpoiing in a field this fame fediment at- 
tached to any kind of fluff whatever* and the 
yellow that refults from both methods is more 
ioluble in warm water than in the fame liquid 
when cold. It appears however, that the combi- 
nation of the oxygen is not the only caufe of the 
changing of the colours, for curtains of any kin4 
of ftutFdyed, or coloured in any manner whatever, 
by vegetable or animal fubftances and expo fed to 
the day light, lofe their colour entirely, in pro^ 
tefs or time, on the fide expofed to the rays of 
the fun, whilft the oppofite fide pfeferves the 
fame colour for a great length of time. Although 
therefore, the fun's rays give more vigour to the 
animated bodies of the animal and vegetable 
kingdom, by difengaging from them the oxygen 
gas, yet they appear to a& deftrudlively on the 
fame inanimate bodies, by decompoiing their con- 
flicting principles. At any rate, it will be the 
beft way to keep colouring ingredients in dry pla- 
ces and covered up from the Tight, which proba- 
bly a&s no otherwife on theTe bodies, than by 
decompofing the aqueous eonftituting part, whofe 
two efiential principles may transfer themfclves to 
. ' * 'the 
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the carbone, to form carbonic acid and likewife 
other refinous and oily fubftances. Thefe con- 
jectures prove, at leaft, that the a&lon of the 
fan's rays, or more properly of light onbodies in 
general, prefents an extenfive field for imerefting 
experiments. . 

If, in dying with madder we obtain more lively 
colours by a careful management of the heat, ire* 
*t the fame time, faerifice a fmall portion of the 
colouring :particles of the madder, which cannot 
he entirely exhaufted, except by adding thereto 
gall-nuts or fumach, and afterwards augmenting 
«he heat to ebullition : but as the colours obtain- 
Jed by this method fade more or lefs in proportion 
to the quantity .of the madder, of the gall-nuts* 
4X oi fumach, it muft not be ufed but with pre- 
ieaution and principally for common purpofes; for 
calicoes, cotton yam, oar- thread. To prevent, ?& 
•much as poffible, the wafte of nradder, one 
anight, after having finifhed dying the articles of 
TOlue, and before the common ones are put into 
the cauldron, add thereto gall-juits or powder of 
4umadh, with a .finefli and fmall ^portion of mad- 
der ; attention muft then be paid not to fuffer xh& 
ebullition to take place till two hours after. 
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LIX. On a new Method of preparing radical Vinegar. 

FROM THE ANNALES DES ARTS ET MANUFACTURES. 

* p 

VVE have lately received fome directions for 
the making of vinegar denominated radical vine- 
gar ; as they prefent fome new fadts and methods 
of preparation that deferve to be known, we fhaJl 
give them as we receive them from our corre- 
spondent. 

The experiments that taught me, three yearj * 
ago, the real diftindlion between the acetic and 
acetous nature of acids, ought not, I think, to be 
loft to the arts. I gave an account, in part, of 
their refults, in a memoir inferted in the number 
of the Journal de Bbyftque for Vendemiaire, in the 
yfrar 8, but new experiments, made in the labora- 
tory of the unfortunate Mcfcati, perfected my for- 
mer obfervations, and I now offer to your journal 
-two procefles for making,, in a more economical 
and fafer manner, the liquid known at the toilette 
and in apothecaries 5 fhops by the appellation of 
radical vinegar. - j 

It has always been ufual to extract it by gra- 
dual diftillation from cryftals of copper, in earthen 
veffels, in a reverberatory furnace. This violent 
heat, giving to the fluid an extraordinary expan- 
sion, frequently caufed difagreeable accidents; 
it even deftroyed great part of it, which occa- 
sioned the great quantity of carbonic acid, that 
chemifts had always noticed, without beings able 
to explain how it was formed ; the part faved was 
always intermixed with particles of copper, which 

were 
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"tofcr£ the more' difficult to extraft frbni it &s that 
tnetal has a great affiftrty with the acetic acid. 
"The new chetniltry did not correct this jttocefs 
becaufe it had long conffrkred as eifential to thte 
formation of the acid what in faft is only an in- 
convenience arifing frorti the defeft of mani- 
pulation. 

'My firft procefs, which tonfifts fimply iti 
pouring one part of concentrated fulphuric acid 
to one of acetite of copper, and dialling h on a 
fand-bath, remedies every intonvenierice, and 
prevents all dangeT attendant on ihaftipuiation*; 
this was the procefs I publifhed in tht'Jcurnai da 
Pbarmaciens, of which Citizen Fourcroy.was theh 
the editor t it appeared of fufficient confeqtifernrt 
to be inferted in the Manuel da Cbemifte. 

It was in Italy that I conceived the idea tit the 
fecond, daring the fevere winter of the year j. 
I, at that time, made many experiments on the 
a&ion of cold on vegetable acids j ancf comparing 
this aftion on the acetous acid with that of the 
fulphuric acid, I obfetvfed, that both of them 
adled in the fame manner, with refpeft to this 
liquid. I di (covered, by means of this extraor- 
dinary Similarity, that the reverberatory futnace 
produced radical vinegar, And that extreme cold 
produced it likewife. Many explanations refulted 
trom this piece of difcovery, and I ihall proba* 
bly foon be able to bring to light an infinite 
number of others not to be found either in the 
Journal de Phyjique, or any where elfe, 

I confine mylelf to what is merely practical. I 
take a kilogramme of white vinegar concentrated 
by the froft, I pour to it hajf a kilogramme of 
concentrated fulphuric acid, and diftil the mix- 

Vol. XVI. Yy tuft 
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ture in a fand-bath, till the vapours of. the ful- 
phureous acid begin to appear. I obtain a light 
and ftronglyfcented liquid ; but I confefs this li- 
quid requires diftilling a fecond time, before it is 
the real radical vinegar. 

This procefs, it is obvious, is fimple, and the 
refiduum expofed to a fudden heat may ferve a 
.fecond and a third time ;.and by encreafing the 
•quantity of fulphuric acid one half, the vinegar 
need not be expofed to the froft. It is true, the 
fecond diftillatioh will greatly augment the ex- 
pence. Artifts will afcertain whether this ex- 
.pence be as heavy as that incurred by the ordi- 
nary procefs, wherein acetite of copper is ufed: 
I think not. It is at leaft certain, that my acetic 
acid may be ufed without thofe apprehenfions 
.c&ufed by that now fold. Let females, who only 
ufe it as a luxury, reflect, that when refpiring its 
odour, they introduce into their lungs more or 
lefs copper, one of the moft powerful poi- 
sons, and they will be the firft to difcountenance 
the former procefs, in order to introduce thofe 
which 1 propofe. 

As the produce from both is not liable to any 
kind of fufpicion, 'the only point is to calcu- 
late which of them, being attended with the leaft 
expence, defer ves the preference. This calcula- 
tion I leave to the artifts who read your journal, 
to, which I confign them. 
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LX. Defer iption of a Stove, en the Principles of 
thofe uftd in Sweden, with Apertures emitting 
heated air. By Citizen Guyton. 



(Concluded from Page 258.) 

* 

oAVOT, in his Architecture Franqaife des Batimens 
particuliers, printed in 1625, gave fome advice 
relative to the beft method of conftru&ing chim- 
neys ; but with fcarcely any other objedl than 
to prevent their fmbking. 

Dalefnte, in 1686, fuggefted the firft idea of a 
ftbve without fmoke, which he called furnus acap- 
nos. Here the fmoke is forced to defcend into 
the fire-place, where it is confumed. Dr. Frank- 
lin,' who afterwards executed it, ftill fpoke of it 
in 1773 as a mere curiofity, or philofophical 
experiment^ — as it, required too much attention 
to be managed by common fervants. - 

G auger, author of La MSchanique du feu, &c. 
printed at Paris in 17 13, was the perfon to vfrhorti 
we are indebted for the firft and moft complete 
fyftem of experiments on the circulation of heat, 
air-holes affording warm air, the manner of ma- 
king one fire warm feveral rooms, and to fend off 
the heat in elliptic curves. We there find a de- 
fcription of a chimney with the back, the hearth, 
and tire jambs, of hollow iron, to heat the air 
that is to enter the room. But it does not appear 
that this woVk produced much effect at the time. 
The moft important truths lie concealed in books, 
till fome preffing intereft awakens the attention of 
jnankind to their utility. 
" Yy 2 Dr, 
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Dr. Franklin, in 1745, published an ac-> 
count of the new ftoves of Pennfylvania, the adr 
vantages pf which he compares with thpfe of the 
ftoves of Germany and Holland, and the chimr 
pey of Gauger. On thefe principles are con- 
ftrueSted the qeconojnical fire-places of Citizen 
Dtfarnod. 

Neceffity naturally rendered the Inhabitants of 
the North more induftrious in this refpeit than 
thofe of more temperate climates ; and hence We 
long rtegle#ed even to enquire into their contri- 
vances to warm their apartments. To Montar 
lambert is attributed the firft idea of introducing 
into France ftoves conftru&ed in imitation of thole 
ufed in Ruffia, in which the fmoke circulated in 
afcendiog and defcending flues. In the memoir 
he read on that tubjed to the Academy of Sci- 
ences in 1767, he called them Cbeminees-foeles. 
{Several of thefe were executed at Paris, and even 
Ruffian workmen brought ; thither, in order more 
furely to obtain every advantage their r^ethod 
afforded. 

Since that time thefe ftoves have been much 
varied by giving many circumvolutions to tJtae 
flues tor the fruoke. However, as Berthollet ob- 
served, in a report made to government in 1 787 
on j ouvet's acoppmical ftoves, and which he 
pommunicattfd to me, " we rarely, hear the true 
" principles laid down that ought to regulate this 
." diftribmjqn." Moft of the itove-builders were 
not then aware of 4< the necefuty of expoling the 
<; circumvolutions to a vivid heat. — They con- 
," founded this method with that of the Ruffian 
" furnaces, where the flue by which the fmoke 
,** efcape6 immediately goes off to a 4iAa#fe 
f 4 from the fire-place —rib that the ixnqke is Xq 

* • ■• much 
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" much cooled as not to he confumed with the 
" air ; and by this conftru&ion the heat is merely 
* 4 retained which would have been diffipated 
* c with the fmoke."' 

But it is otherwife in the Swedifh ftove, ig. 
the defcriptions of which that have reached us we 
find the moft exadl application of the true prin- 
ciples, and efpecially the moft favourable difpo- 
fition of the flues for the circulation of the 
fmoke, in order to effeft its perfect combuftion.' 

Thefe defcriptions may. be feen in a work 
printed at Stockholm in 1775, entitled, Samling 
of Bejkrifningori &c.- or a Colle&ibn of Defcrip- 
tions of various Fire-places contrived to oecono- 
jnife wood, 4to. forty pages, with nineteen platen 

It appears, from the preliminary difcourfe, 

that, fo long ago as 1767, Count C. J. Cron- 

fledt, Prefident of the Royal College of Finances, 

.had been appointed to publilh an inftru6Hon on 

the manner of conftru&ing ftoves, furnaces, and 

.chimneys, of every kind, fo as to ceconomifia 

fuel ; and that Baron Fabian Wrede, who had 

fc>r feveral years ftudied this fubjedt, and had 

'already fucceeded in reducing the confumption qf 

wood to one half, had communicated to him the 

f efult of his labours and experiments. M. Palnv 

ftedt, architect, of Stockholm, who executed 

,the defigns, and gaye the explanations of them, 

allows him the merit of inventing the fix firft. * 

Thefe defcriptions are followed by thofe pub- 
lished about the fame time by Baron Carl Sparre, 
which are like wife accompanied with defigns and 
explanations of Palmftedt, whom the author of 
this part reprefents as haying particularly - con- 
tributed to put in practice thefe ufefui ii*ysa- 
fiops. ; . <r 

It 
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It would be digreffing too much from my fub^- 
jeft, here to particularize thefe ftoves and fur- 
naces, fome of which have 4,5, and even 9 flues 
of circulation for the fmojee ; fome of the limpleft 
conftru&ion, others fn the form of columns of 
various fizes, more or lefs decorated, according 
to their deftiriations, and fome contrived to re- 
ceive one or more boilers, and advantageoufly 
employed in various manufactures for dying, 
brewing, &c. I fhall only make a few obferva- 
tions capable of general application, or calculated 
to enforce the importance of the endeavours that 
have been made to accelerate this revolution in 
the method of warming apartments, and the ad- 
vantages that have been thence derived. 

It appears, that only of late years chimneys 
and ftoves with large openings, as Count Cron- 
ftedt called them, (open fire-places,) have been 
ufed in Sweden ; and he admits, that they have 
the advantage of permitting the fire to be feen * ; 
but lie fhews the neceffity of abandoning that 
p/a&icc in tonfequence of the progreffive dimi- 
nution it had caufed in the forefts, which threat- 
ened fucceeding generations with a total want of 
.fuel. It is from humanity and patriotifm there- 
fore that he calls the attention of the middling 
and higher clafles to this reform* 

An experiment of nine weeks, from the tenth 
of December to the eighteenth of February, con- 
vinced him, that the fame quantity of the fame 
wood, which in one of thefe new ftoves had 

during that interval maintained an equal heat in 

» 

* '• * Dr. Franklin mentions, as one of the motives for pre- 
ftfring the Pennfylvanian ftove,.tbat tkc company are 'toot 
deprived of the pleasure of feeing the fire* ' 

T 
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;an apartment, tad been confumed in twenty 8 * 
three days in a common open chimney or ftove, 

! though it gave much lefsheat, and Baron Sparrc 
even then declared, that in feveral thcufand 

Jwufes, in which that ardent patriot had caufed 
the new ftoves to be ere&ed, a faving had arifen 
of 30 a 40 per cent. This faving, according to 
Palmftedt, has fometimes exceeded one half, 

* and always with a heat more equal, and better 
kept up, than had been before experienced *. , 
Thefe teftimonies appear to me calculated to 
fix the attention of the public on the advantages 
to be expected from, the Swedifh ftoves. It is 
well known by the accounts of travellers, that 
the cold felt in Sweden during a common winter 
exceeds by feveral degrees that of our moil feveir 
win.rers in France ; and yet in no country do the 
inhabitants .defend themfelves irom the incle- 
mency of the feafon at a fmaller expenfe- Bat 
though thefe fadls are well known, we cannot 
accumulate too, many documents and proofs, whea 
we would convert a vague tradition into a certain 
cpnviftion, and induce mankind to abandon any 
ancient long-eftablifhed cuftom. 

As to the conftru&ion of thefe ftoves, the au- 
thors I have quoted obferve, that it cofts very lit- 
tle, faves much of the iron formerly employed, 
and only requires bricks or fquare tiles. 

Theyrecommend laying them on their broadeft 
fide (de champ), to choofe them as thin as pof- 

* I have heard thefe fads confirmed by Count Scheffer, 
long prime minifter to the King of Sweden, who afiured me, 
when he pa (Ted through Dijon, on his return from the waters 
of Bourbonne, that this method haying become general had 
really produced a diminution of one- third in the confump- 
tifcn of wood. 

fible 
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HWe for the interior walls, and to place the cir- 
culating flues fo that the rain that falls down 
the flues of the chimney may never find its way 
into them. 

They alfo give fome dire&ions relative to the 
feeding thefe ftoves, which is fo eafy, that in 
the largeft public, eftablifhments a fingle indivi- 
dual .lights all the fires. This fupply confifts in 
putting in as much wood as the fire-place, which 
is very fmall, will hold, in only introducing 
Fawed wood of equal length, and as foon as it is 
burnt fhutting the flide that cuts off the commu- 
nication of the circulating flues with the chim- 
ney flue ; by whidi means all the heat the fuel 
has produced is retained in thefe channels, efcap- 
ing flowly, and fo as only to fpread itfelf through 
the apartment ; whereas any piece of wood that 
could not have burnt out in an equal fpace of 
time would require the flide to continue open, 
and the current of air neceflary for its combuftion 
would carry off, through the flue pf the chimney, 
the greater part of the heat at firft produced. 

It was after having colle&ed all thefe inftruc- 
tions, that I caufed the ftove to be built, which 
I am now about to defcribe* 

References to Plate XV. 

Fig, i, teprefents i, front view of the ftove, 
its height being 164 centimeter*, or about 6t 
inches French, exclufive of the vafe, which is 
merely an unconne&cd ornament ftanding on the 
flat furface at top. 

Its breadth is 85 centim., or about 31 £ inches 
French, 

its 
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* 

Its depth is 58 centimeters, or about a 14. inches 
I^renctu 

The height may vary accQrcjing to that bf the 
room, and may without inconvenience be extend- 
ed to two metres* It may alfo be reduced, as t 
have tnyfelf pra&ifed, for a labpratoiyTfiova^ 
which ought to have a fand-bath breaft-high. 

The two other dimensions are determined by 
thofe of the bricks employed in conftru&ing the 
internal circulating flues, which bricks o.ught to 
be in certain fixed proportions, that the fiftdke 
may pafs freely, and yet that it may not be ac- 
companied by a quantity of air fuificient to con- 
denfe it, or to lower the temperature . below the* 
degree of heat requifite for its complete conibuf- 
tion. 

V V\ the external furniture of the twti heating 
apertures* 

m m 9 apertiires where the air eflters^ which after- 
wards iflues frorn the heating apertures. Thefe 
are clofed whenever the air is brought in frotri 
without by a corine&ed tube under , the floor j 
tyhich is far mote favorable to the reneWal of tlie 
fefpirable air of the apartment, and prevents the 
danger arififtg from currents of cold air attra&edl 
by the fire-pl&ce ; whi£h becomes neceffary, as I 
have feid before, whenever the tblume of air ifi 
the apartment is inefficient to fupply at once 
the confumptiori of the fire and the circulation in. 
the "heating tubes. 

Fig. a, is the plari of thfe foundation of the 
hearth at thfe line A B in Fig* t. 

/, /, art the Vacandfes to rfeceivg and dohdudt 
the air into the compartments where it is to be 
heated* previous to its'ifluing from the heating 
. Vol; XVI. Za apertures^ 
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apertures, whether it be brought from without or 
through the apertures m m in Fig. i. 

Fig. 3, 19 a plan at the .line C D in Fig. i. that 
is below the door of the fire-place. 

n n\ n n, the double caft-iron plates forming the 
compartments, where the air receives heat from 
the fire, 

o 0, vacancies between thefe iron -plates. 

Fig. 4, is a front fe&ion at the line I K frr 
^% ; 3> ™e darts fhowing the direction of the 
fmoke in the circulating fiues in front *. 

The iron-piates n n are here again reprefented 
in their perpendicular polition, with the tongues' 
that form the compartments on each fidef of the 
fire-place. One of thefe Opiates is reprefented in 
front, Fig. 7. 

* T, is an aperturt refervfcd at the bottom of the 
fourth .circulating flue, to eftablifh, if needful, 
the draught of air in the fire-place by burning a 
few flips of papery of otfxet light combuftible fub- 
Itance. I fey // Heedful, becaufe I have found 
that this precaution may be negle&ed, as foon as 
the ftove has been fufliciently heated to expel all 
its internal mpifture. 

The door of this air-pump, as it were, muft Ihuf 
accurately. For this pilrpofe it is enough "to cut 
a* piece of brick, which may be pierced fo as to 
receive a, handle, and affix upon it a piece of 
wrought iron a$ a covering* 

<A»onjfjhe "various Sttfedifh ftoVes defttibed and repre- 
fented in Baron Cronftedt's cojle&ioh, are fdveral where the 
circulating fkies- pafs- under the hearth. This certainly af- 
fords a larger heating fufface ; but as fbon" SS the hearth is 
covered with afhes, it cornrhtinteates but very liftie heat to the 
arr beneath it., M This &* n *B"o »S<luires Uje hearth to be 'placed 
htgher, dnd renders the confira&ion more complex and. mare 
etpenfive. For thefe reafons I adopted the moll fimple plan. 

•fig- 



Fig- 5, is«a pl^in taken at the line E F vfx Rg. 1 . 

Fig. 6, is a lateral fe&ion at the line, G H in 
Fig. 3, fliowijig the height of the fire-place, and 
the firft dire&ion of the flame. . 

V ihows the difpofal of the heating-flues.: the 
dotted lines fjiow in profile the partitions forniT 
ing the four great circulating-flues. 

R the tube that conveys the fmoke from the 
circulating flues into the chirpney, being fujuifti-; 
ed with a key to intercept the communication, 
^his' is a common flue-pipe of plate-iron ; but it 
would be more advantageous to ufe, in that part 
where the Aide or ftopple a6ta, fpme fubfl^cg 
that is a worfe condu&or of heat, as for inftanc^ 
a pipe made on purpofe of earthen-ware. 

The angle formed by this tube in its way to the 
chimney renders it unneceflary to repeat, that th$ 
iirft condition is that the body of the ftove be 
detached from the wall. Thaf which I am dea- 
fer ibing is 25 centimetres from the peareft poi&jt 
of the niche where it flands. 

S is an elongation of the perpendicular t^u^f 
which enters the chirpney ; it is intended as a tcr 
ceptacle for the water that may be conderifed in 
the upper part, and to prevent its penetrating into 
the interior of the ftove. The cover that termi- 
nates this elongation facilitates the cleanfing the 
pipe without taking it to pieces. 

The dotted lines forming the fqu^re fpace Q. 
fhow the place where a niche or oven which ac- 
tually exifts in fome of the Swedifh ftoves, may 
be fixed, and which advantageoufly varies the ma- 
fonry-work that would other^vife fill that fpace. 

All thefe figures being drawn on the fame fcale., 
the proportions may l?e eafily preserved through- 
•cut, 

Z z % The 
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The conftru&ion of this ftove is neither diffin 
Cult nor expenfive. 

The external furface may b$ coated with china 
tiles fimilar to thofe ufed in common ftoves, that 
is to fay, thin in the middle, and with a rim all 
iround ; which renders them more Arm. They 
may alfo Be fixed by a plate of metal in form of a 
girt. The back may be plain brick. The vafe 
which (lands on a flab of marble, of ftone, is 
p/ily $n ornament. 

In cafe heating apertures fhould not be wanted, 
the whole internal part may be built of bricks, of 
p, convenient (hape, cemented with diluted pottery 
earth, and laid on their broad furface (de champ) 
for the circulating-flues, without any other iron- 
work than a caft-iron plate over the fire-place, 
fie door, and its frame. 

The additional expenfe attending the heating- 
^perturfs confifts merely of the fou? caft-iroij 
plates, with their tongues and grooves to form the 
cqmpartments reprefented in Fig 7. All the reft 
is made of iron rolled and nailed ; which being 
once bedded i$ brick-work can never fufFer the 
£ir to efcape. 

Thefe iron-plates with grooves have been well 
known fince the adoption of Dr. Franklin's ftove, 
and there is an engraving of them in his works; 
but if there be any difficulty in procuring them, 
f he deficiency may be fupplied in two ways ; 

1 ft. By ends of caft-iron pipes placed vertically 
befide each other, thus ferying as fides to the fire? 
place, and communicating with each other by 
fmall channels abpve and below, conftra£ted in 
the brick-work, 

zd. By common fmootti caft-kon plates foft 
fnough to be pierced wnfy a drills iivorder to affix 

• " ' with 
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with ritetcd nails wrought iron-plates bent into 
fquares throughout their length, which are a 
complete fubftitute for the tongues and channels in 
caft-iron, and as they are never expofed to the 
flame, there is no danger of their failing. 

It may eafily be perceived that this laft method 
is the moft advantageous, becaufe it occupies lefs 
fpace, and yet offers a larger furface to receive 
the heat and communicate it to the air. 

Before I conclude, I ought to declare the good 
effe&s I have experienced from a ftove of tjiefe 
proportions during the fpace of two years. 

It ftands in an apartment that looks to the 
Northward, whofe fuperficies is 47 fquare metres 
{about i2| fathoms), and its height 42.5 deci- 
metres (13 feet)* 

The wood burnt daily at one time is a billet 
4? a 30 centimetres in circumference (10 a n in- 
ches) fawed into 3, or the equivalent in wood of 
finaller fize. The door of the fire-place is then 
clofed, and as foon as the wood is converted into 
charcoal, the key R in Fig. 6 is turned. Ten 
hours afterwards a heat above the mean tempera- 
ture is felt throughout the apartment, and the cen- 
tigrade thermometer (that of 100 degrees) placed 
36 centimetres (above 13 inches French) from the 
-fides of the ftove, rifes rapidly to 16 or 17 degrees. 
The better to (how hbw far the faving of fuel 
and the retention of heat may be carried by this 
/contrivance, I will further relate an experiment I 
jhave repeated under various circumftances, and 
jvhich has always afforded nearly the fame refults. 
• The thermometer being between 9 and 10 de- 
grees in this apartment (there had been no fire the 
/day before), the ufual quantity of wood was put 
jpto tlje ^re-place about 1 1 o'clock in the mornr 
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ing, and at 3 m the afternoon the iapze quantity 
of fuel was added. 

At 4 clack the theiwometer placed at th$ 
above-mentioned diftance was at 42 degrees. 

At 5 o'clock at 37% 

7 34% 

9 —7 3I °' 
1 a midnight 26 , 

The hand could not yet bear the heajt of thf 
metal round the Rearing apertures, ^and the ball 
of the thermometer being placed oppofite one of 
thefe apertures at a diftance of 8 centimetres 
(about 3 inches), it rpfc in 4 minutes to 35 degrees. 

The next morning at 9 o'clock the thermome- 
ter, which had beep replaced at the dift^ace of 
35 centimetres, was at 22 degrees. 
.. Laftly at noonor&i hour s jafter; the la# qi*an- 
tity of wood had been added, $nd 1 8 after the 
key R had been turned in confetypeftce of xhs 
whole having been cox^vert^l into charcqal, thje 
thermometer ftood £t between 1 8 and 19 degrees. 
It was then held at the diftaace of two centi- 
metres only from the heating aperture^, whefl. in 
lefs than 6 .minutes it xofe to z6 degrees. 

Thefe effedsare fp different from thofe con&- 
monly obtained by consuming three or four times 
as much wood, that I muft expert fome pf my 
readers will belieye I am (exaggerating ; but I fcope 
fo many wili^ be induced to make the trial, $haj: 
their example and teftimony will at length triumph 
oyer our old cuftoms and pcoduce a general con- 
vuStion^ that without fuffering any privation otUr 
felves, we may preferve to opr pojfterity that ifri- 
portai^t neceflary of life, of which a ufel^fs pifa- 
f aigaiity is daily robbing , them, : , 

' ' lxi. 
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LXI,. Lift, of Patent's for Inventions, &c, 

(Continued from Page 288.) 

JKqbert Dickinson, .of Long Acre, St. Mar- 
tin Viri-the-Fields, Middlefex; for a method of 
fixing the ftraps of and to laddies, to which the 
girths are ufually made faft. 
jyated Febniafy 6, 1802. 

John Southey Lord Somerville ; for a 
double furrowed plough fit and proper for 
ploughing^ of land in. this kingdom. 
Dated February 6, 1802. 

Charles Mbrgie, of the city of Bath, Mu- 
fic-mafter 4 for Hides, which he calls air-flides, to 
be fixed to windows, doors, and partitions of all 
defcriptions, for preventing the external air fronv 
entering rooms, carriages, &c. r 
Dated February 6, 1802. 

Henry Penneck and Robert Dunkin, of 
the town of Penzance, Cornwall, Gentleman; for 
methods for improving the failing and navigating 
of certain fhips and veflels. 
Dated February 19, 1802* 

Joseph Nelson, of Leeds, Yorkftrire, Clothier; 
for a method of making or manufacturing woollen* 
cloth. Dated February 19, 1802. 

Bryan Higqjns, of the parifti of St. Anne, 
Soho, Middlefex ^ Do<Ster in Phyfic \ for an ap- 
paratus for heating air equally to any requifite de- 
gree, and method* of applying the air fo heated 
with peculiar advantage, efficacy, and economy 
of the fuel, to the numerous purpofcs for- which 

ftoves 
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ftoves and kilns have heretofore been employed* 
Dated. February 19, 180I. • 

George Holland, of the Parifh of* St. An- 
drew, Holborn, Middlefex, Holier ; for a ma- 
chine to be added to the ftocking-frame, for the 
purpofe of improving the manufacture, and ex- 
pediting the manufacturing of fleecy hofiery, and 
various other kinds of hofiery. 
Dated February 23, 1802. 

George Bod ley, of Exeter, Devonfhire, 
Ironfounder ; for a portable ftove or kitchen fof 
the purpofe of dreffing victuals. 
Dated February 27, 1802. 

George Hodson, of the city of Chefter, 
Afh-manufa&urer ; for a method of preparing o< 
manufacturing foflil or mineral alkali from vari- 
ous fubftances. Dated February 27, 1802. 

Richard Pottinger, of the parifh of Eal- 
ing, Middlefex, Engineer ; for art apparatus 
whereby perfons riding in carriages may on oc- 
cafions, and in circumftances of imminent daii- 
ger, liberate themfelves, and efcape impending 
miichief, by freeing the horfe or horfes inftantly 
from the carriage. Dated February 27, 1802. 

John Lewis, of Lamb's - buildings, in the 
parifh of St. Luke, Old-ftreet,. Middlefex, Ma- 
nufacturer ; for a method of preventing accidents 
by a horfe or horfes drawing a carriage of car- 
riages. . Dated February 27, 1802* 
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XXII. , Specification of the patent granted to . Mr. 
Ihomas Winter, of Sbacklewell> in the County 
of Middle f ex ^ Gentleman ; for a certain Mqnu? 
fafture for covering the Floors ,of Rooms, alfo for 
, covering . and packing Goods . and Merchandizes, 
and ft tope ufed for various other Purpofes of the 
like, Kind. 'Dated June 2, 1 80 1. 

I O all to whom thefe prefents fhall come, &c. 
Now KNaw ye, that in compliance with the 
[laid jetters patent, .and the provifo or condition 
. therein contained, I the ; faid TKomas Winter dp 
.by this inftrument, under my hand and feal, par- 
ticularly defcribe and afcertain the nature of the 
.faid .invention, and the manner in which the 
fame is to be. performed ; which are as follows : . 
rFirft. ,1 procure from the tanners yards the 
• wafte tan or bark, after it has been ufed for the 
purpofes of tanning. This I caufe to be well 
waflied, and freed from dirt, and the fibrous 
parts picked and feparated from thofe which aje 
. more brittle. The tan or bark fo prepared ,1 
caufe to be boiled for a confiderablc time until 
. the fibres are fo foftened as readily to feparate, and 
Vol. XVI. Aaa 6e 
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tXlIT. Specification of the Patent granted to Mejpru 
James and John Roberton, of Tradeflown, 
GlafgoWy Engineers ; for a Method of applying 
Steam in the working of St earn- Engines* by which 
a very great faving of that Article is effected, and 
a proportional faving of Fuel in raifing and apply* 
ing St earn for the Ufe of Steam 7 Engines ; and a Me- 
thtd of conjlr ufting Furnaces for the Application of 

. Fire to Steam^Engine-BoikrSy and Boilers of various 
Defer ipt ions; and alfo for the Application of Fire to 
many other Purpofes and Branches of Manufd&ure 

I where Heat is applied, by Means of a Furnace i 
by which Invention and Improvement a very con* 

. ftder able faving of Fuel is effefted>.from the imme- 

. diate Coriverjion of the whole, or very near the 

whole, of the Smoke drijing from the Fuel into 

' Flame. Dated Auguft 13, 1800, 

* • ■• 

WITH A PLATE, 

, 1 O all to whom thefe prefents fhall come, &c. 
Now know ye, that I the faid John Robfcrton, 
in compliance with, and in performance of,, the 
aforefaid provifo, in the faid in part recited let- 
ters patent contained, db, by this prefent inftru- 
ment in writing, under my hand and fe*l, par T 
ticularly defcribe and afcertain the nature of the 
faid inventions in the faid letters* patent men- 
tioned, and how the fame is to be performed, and 
declare the fame to be in manner following; 
that is to fay : Whereas in the beft conftrufted 
fteam-engines there is a confiderable quantity of 
fteam which efcapes paft the fides of the prfkrc in 
time of working, and is lo# without producing 

m 



flky niech&nicalr effecSfc whatever ; To the principle 
of the faid invention of a new and improved me- 
thod of applying fteam in the working of 'fteam- 
dnginesj by which a very great faving of that ar- 
ticle is effected, and a v proportional fa ving of fuel' 
in raifihg and applying fteam for the ufe of ftearcfc. 
engines, comfifts in preventing* fo great a quantity 
of fteam from efcaping, and in making the fteam, 
which' a-ftually does efcape, acft on another pifton, 
and add to the power of the engine. Ih ail forms 
of the engine after fpecified and defended in the 
drawings hereto prefixed, to which reference is> 
had, it is to be obferved, that there are two/ 
fteamr cylinders^ with piftons fitted to each> the 
one cylinder of a lefler^ and the other of a larger 
fize : thefe aft together in producing the effetft,. 
To thefe cylinders are annexed a condeniing vef- 
fel and air-pump, as in many others, or varied 
in this, as cireumftances or inclination require. 
The other parts of this engine, in its various- 
forms, are either pointed out, or correfpond with 
many engines in ufe, which are well known,, and 
require no explanation. But the ground on which 
the patentees claim of preference is founded in 
the mode of conducting the fteam on and between 
the piftons, as formerly mentioned, and more 
fnlly explained in the practical defcription of the-, 
engine. 

Frg. 1. (Plate XVI.) Firft form differs little in 
c<mftro6lion from many other engines; except 
that in place of one working cylinder in thefe there 
Ate two, ih this, (fee Fig. 1,) the leffer (>/) being 
placed on the tdpof the larger (m), and made faft 
te it. To each cylinder there is a pifton fitted, which 
are connected together by a cylinder D ; or this 
pylinder i? fo made as to hflve the piftons in one. 
' piece 
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piece with it. This cylinder is made fo that it* 
may nearly fill the fmall cylinder n ; that is, that* 
it may work up and down fo that the external 
jfiirface of the one may not rub on the internal 
furface of the other. The fteam and conducing 

{)ipes, with the valves, are explained in the fbl- 
owing defcription of the operation of the en- 
gine. 

Let the working handles, with tfce valves, be 
placed in fuch a manner that fteam from the 
boiler may have free accefs through the pipes and- 
cylinders into the condenfing veflel, to free the- 
whole of the air, as in the ufual manner. When 
this is done, the engine is fet to work by the 
valves b and c being fhut, and by that of a left 
open, and water let into the condenfing veflel C, 
when a vacuum takes place in it by means of the 
condenfation of the fteam, and alfo in the under 
part of the large cylinder rn 9 below its pifton, 
(there being a communication from it to the con- 
denfing veflel by the pipe F; : fame time, the 
fteam from the boiler has free accefs through the 
pipe A, and valve a, into the fmall cylinder a, 
above its pifton h, and exerts its force upon it, 
and prefles it downwards with as much, force as 
in the ufual manner. But as it is found, from „ 
experience, that a confiderable quantity of fteam 
efcapes paft the pifton, this fteam is in part de- 
tained by the fecondary pifton.^, and exerts its 
force on that part or annular fe£ion ,s s that is con* 
tained betwbic the cylinder m and D, and atlifts 
in forcing the whole downwards; while at the* 
fams time the fteam which is lodged in this an*- 
nular fpace $ s 9 and around the cylinder D, pre- 
vents fo great a quantity from leaping paft the • 
firA pifton as would otherwife be the cafe were; 

there 
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there no fecondary pifton, and the vacuum much: 
more complete below the firft pifton, confe- 
quently there is a greater power produced from a 
fmaller quantity of fteam than with afingle pifton. 
During the time of the pifton's deicent the fteam 
valve a is fhut, and the elafticity of the fteam. 
within the cylinders carries the piftons forward to 
near the bottom of their cylinders, when the 
valves b and c are opened by the handles and plug- 
work admitting the fteam to pafs from the upper 
fides of both piftons through the pipes Band E to 
the condenfing veffel C, while the counterweight 
at the other end of the beam, or this connected , 
with a fly-wheel, raifes the piftons again when 
the valves b and c are ihut, and that of tf opened 
by the plug-work, when the engine makes ano- 
ther ftroke as before. The pifton rod R joins the 
working-beam in any of the lifual modes, and in 
other refpe&s the engine is much the fame as 
in common pradiice ; to this form of the engine, 
a confiderable improvement takes place by means 
' of another valve, and which conftitutes the fecond 
form of the engine (fee Fig. 2) ; the form differs 
'little from the laft; but in admitting the fteam 
from the -upper cylinder below the pifton of the 
larger, and affifting the returning ftroke, and 
consequently producing a ftill greater effedl from 
the fame quantity of fteam than in the firft form, 
it may be underftood from the following defcrip- 
tion of the operation of the engine ia this ftate : 

* let the working- handles be placed fo that fteam 
from the boiler may have free accefs through the 

* pipes and cylinders into the condenfing veifel, to 
■ free them of air as in the ufual manner ; when 

this is done, the engi$e is fet for working by 
the valves b and c being lhut, and a and d left 

open, 
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open, and water let into the condenfirfg veflel C; 
when a vacuum takes place by means of the con- 
deniation of the fteam, and alfo in the under 
part of the larger cylinder m below its pofitiong 
(there being a communication betwixt theqi 
through the valve d and pipe F), and the fteam 
from the boiler having free accefs through the 
pipe A, the valve a will exert its force on the 
pifton h of the fmall cylinder, picffing it down- 
wards with as much power as in the ufuol manner, 
but as a quantity of fteam efcapes the pifton, it 
produces the fame effe& as mentioned in the fifft 
form ; during the time of the pifton's defcent, the 
ileam valve a is {hut, and the elafticity of the 
iteam within the cylinders . carries the piftons 
forward to near the bottom of the cylinders, when 
the valve </, which admits the fteam from the 
ilower part of the large cylinder m to . the con- 
denfing veffel, is fliut, while the valves bandc 
are opened ; by this means the .fteam which re- 
, mains above the pifton h 9 in the fmall cylinder, 
Ihaving free accefs through the pipe BB to the 
? bottom of the large cylinders, below itspofition 
#, exerts its* force equally on,-equal areas as. pf each 
: pifton ; and the annular ring,, or fe<Stion.xj, being 
<exhaufted by the valve c being open ; this, admits 
! the. fteam to pafs through it, and the .« pipe ?E, to 
.the condenfing veflel C ; this^fteam therefore 
which remains above the, fmall pifton, and below 
?the large pifton, will force the piftons upwards in 
proportion to the fteam's denfity, and the dif- 
ference of, the areas of the pifton, that is, a force 
in proportion to the denfity of the fteam, and the 
excefs of the area of the large pifton to that, of the 
fmall one,; when the piftons arrive at the \ top of 
the cylinders, the plug-tree turns, the. handles jof 

their 
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their pofition for another ftroke, &c. It would 
be needlefs to defcribe any more of the practical 
part of the engine, as it may be feen from in- 
ipedtion of the draught, and correfponds with 
many of thofe in common ufe, and which are 
well known. In this ftate of the engine, there are 
three circumftances take place, which renders the 
engine more powerful with the fame quantity of 
jfteam than thofe with a fingle pifton ; the firft is, 
the fteam which efcapes the firft pifton adls on 
the annular ring of the fecond pifton, and in- 
creafes the power ; the fecond is, the fteatn which 
efcapes and is detained in the annular fpace, or 
fedtion s 1, adts againft the fteam which paffes the 
firft pifton, and prevents fo great a quantity from 
efcaping as would take place were there no fe- 
condary piftons ; the third is, the quantity of 
fteam which remains in the upper cylinder being 
let into the lower, and affifting the afcent of the 

Eifton. In this and the firft form, it is neceflary to 
ave a fmall pipe with a cock in it, fo connedied 
with the upper part of each cylinder, that a 
little fteam may be made to pafs through it by 
opening the cock a little when the piftons are 
newly packed, and fo admitting a fmall quantity 
of fteam to adt upon the fecondary pifton at this 
time, when little efcapes the firft, and when the 
fridtion of the piftons is greateft. 

Third form of the engine (fee Fig. 3) confifts 
of two cylinders, a larger and fmaller, placed 
along-fide of each other vertically, and which may 
be placed fo that a line joining their centres may 
be either in the diredtion of the working-beam, 
or at right angles to it, the operations being the 
fame in both cafes, but the kit is preferable ; the 
other parts of the engine are obvious, from the 
Vol. XVI. Bbb drawing 
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drawing and the following explanation. 1 

fleam is admitted from the boiler by the pipe 

and all the valves being kept open, and the wh 

cleared of air, as mentioned in the former cafes 1 

valves b d and e are fhut, while thofe of a c a 

/ are left open, and water let into the condenfi 

veflel C, and a vacuum takes place, as alfo in 1 

Urge cylinder m below its pifton (there beinj 

communication to the condenfing veflel C throu 

the valve/ and the pipe F), and there bein< 

communication from the bottom of the fm 

cylinder n to the top of the large cylinder 

(through the pipe B and valve c) 9 the fteam in t 

cylinder », below its pifton, the fteam in the pi 

B, and that which is above the pifton £ of t 

large cylinder w, will exert their force in pufliii 

the pifton forward, and refifting the defcent of t 

f mall pifton h ; but the fuperior ftrength of t 

fteam, from the boiler exerting its power on t 

top of the pifton h of the fmall cylinder, w 

caufe it to defcend ; as the piftonsgo forward 

their refpe&ive cylinders, the ftrength of tl 

fteam above the pifton g of the large cylinde 

and under the pifton h of the fmall cylinder, w: 

diminifh, but the fuperior ftrength of the ftea 

above the pifton h of the fmall cylinder wi 

caufe a quantity of the fteam to pafs it, whic 

will in part exert its force on the pifton £ of tl 

large cylinder, and afiiil in forcing it down in t\ 

cylinder ; indeed, yvhat fteam remains betwixt tl 

two piftons exerts equal, forces on equal areas < 

each' pifton, but the pifton of the large cylindci 

being of greater prea than that of the fmall cj 

Under, will be forced down with a power asmuc 

greater, (as it retards the pifton of the fmall cy 

Under,) as its area is greater than<he other. Durin 

th 
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the defcent of both piftons (which move in the r 
fame dire&ion in the fame time) the valve a is 
Ihut, which admits the fteam into the fmall cy- 
linder, and the elafticity of the fteam which re- 
mains above the pifton h of the fmall cylinder, 
together 'with the lefs denfe fteam betwixt the 
piftons, carries both piftons forward to near 
the bottom of the cylinders, when the returning 
ftroke begins by the valves b d and e being 
opened, and the valves c and/ ftiut (the valve a 
being Ihut during the defcent of the piftons). By 
fuch means, the fteam above the pifton A of the 
fmall cylinder has free accefs below "it, through 
the valve b and pipe B, alfo to the underfide of 
the large pifton through the valve e. In this ftate, 
the fteam is equally ftrong on the top and bottom 
of the pifton h of the fmall cylinder; but the 
fteam below the pifton g of the large cylinder ex- 
erting its force againft it whilft there is a vacuum 
made in the upper fide of the cylinder above the 
pifton, (the fteam havingi free accefs through the 
valve d and pipeEF to the condenfing veflel), 
this pifton will therefore be forced upwards, and 
as the two piftons are fattened by their rods to the 
beam in fuch a manner as to move together, they 
will both afcend together to near the top of their 
cylinders, when the plug tree turns their handles 
and valves for another ftroke. The valves a c and 
/ being opened, and thofe of b d and e Ihut, 
and the fteam-^ from the boiler exerting its force on 
the pifton b of the fmall cylinder, while the fteam 
which remained at the laft ftroke below the faid 
pifton, and of lefs denfity, together with what 
paffes the pifton £, exerts its force on the bottom 
of the pifton h of the fmall cylinder, and on the 
top of the pifton g of the large cylinder,' and the 

B b b 2 work 
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work goes on as aforefaid. In this form of the 
engine, there are three circumftances take * place 
which render it more powerful, with the fame 
quantity of ft earn, than thofe with a fingle pifton ; 
the firft is, the fteam which is lodged between 
the piftons, together with what pafles the 'firft 
pifton, a&s on the fecond pifton with a' power 
much greater, as it retards the firft, as the fecond 
pifton is longer in area than the firft; the fecond 
is, thefteam, which remained above the pifton of 
the fmall cylinder, after its defcent, a&s upon 
the pifton of the large cylinder, in the time of its 
afcent ; and the third is, what fteam remains in 
the fmall cylinder, after its afcent, contributes, 
along with the fteam which efcapes the pifton of 
the fmall cylinder, to prevent fo great in efcape 
of fteam paft it, as would otherwife be the cafe, 
were there no fecondary piftons ; the other parts 
of the engine may be feen from infpe&ion of the 
draught, and correfpond with what is in common 
ufe. a 

Fourth form of the engine (f ee Fig. 4)/confifts 
of two cylinders, a lefferand a larger, the pifton 
rods of which are cohne&ed by a toothed wheel, 
or ftiort beam placed betwixt them, which givei 
xnotion to the machinery by a crank, or other- 
wife ; by this method, the pifton of the one cy- 
linder afcends, while the other defcends ; the 
operation of the fteam in thefe cylinders and pif- 
tons is dire&ly the fame as the laflv only the 
piftons move contrary to one another/ the fteam 
being dire&ed on the piftons fo as to produce thi$ 
motion, though the a&ing principle is diredtly 
the fame ; the fame defcription as the laft will 
fully explain it, and the fame letters of reference 
ferve, only, that the fteam a&s on the top of 

the 
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the pifton bf the large cylinders in the fame way 
as it a&s on the bottom of'it in the former cafe. 
Thefe cafes may ft ill be varied by placing the 
fmall cylinder in the firft cafe undermoft, and 
admitting the fteam from below, and in the two 
laft cafes by admitting the fteam into the fmall 
cylinder below ; but the principle, or mode of *n 
a&ion, will ftill be the fame : indeed, the fame I 
principle may be varied many ways, but, perhaps, ^ 
in none better than the following : ^ 

Fifth form (See Fig. 5, No. 1 and No. 2) con- 
lifts alfo of two cylinders, as before, and larger, 
which are placed alongside of each other, as in 
the third form. Fig. 5, No. 1, is a fide view or 
fe&ion of the engine; but the large cylinder, 
which ftands immediately behind the fmall one, 
is not feen as well as many of its parts. In Fig. 5, 
No. a, is an upright fe<SHon of the cylinders and 
pipes, as the face, the framing or body of the 
engine. In this draught, the cylinders, pipes and 
valves, and condenfing veflel, are laid open in fo 
plain -a manner, that, with the explanation, an 
idea of the engine may very eafily be conceived ; 
the letters of reference are chiefly applicable to 
"No. % ; but when the letters are placed on No. 1, 
they refer to the fame as on No. 2. The opera- 
tion and explanation are as follows : the fteam is 
admitted from the boiler into the fmall cylinder n, 
through the pipes A A, and valves a and>, both 
above and below the pifton A, of the fmall cylin- 
der, all the valves being kept open, and the han- 
dles wrought in the ufual manner, to drive the 
air out of the cylinders, communicating pipes, 
and the condenfing veflel ; the handles are let to 
their due working pofture, that is, the valves, b 9 
c y arid e 9 are ihut, while tbofe of a, d % and /, 

are 
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are opened, and water let into the condenfing 
vefiel, when a vacuum takes place in the large 
cylinder m 9 below its pifton g (the fleam having 
free accefs through the valve /, and pipe F, to 
the condenfing veflel), and the fleam which re- 
mains above the faid pifton, together with that 
which is under the pifton b of the fmall cylinder, 
and communicating pipe D, exerts its force in 
pufhing down the pifton g of the large cylinder, 
there being a communication for the fteam be- 
tween them, through the valve d and pipe D. 
The fteam from the boiler exerts its force on 
the top of the pifton h of the fmall cylinder, 
and, as the piftons move forwards in their cylin- 
ders, the denfity of the fteam under the pifton />, 
and above the pifton £, will diminifli, being ex- 
panded to a larger fpace ; but the fuperiof denfity 
of the fteam from the boiler, a&ing on the top 
of the pifton A, of the fmall cylinder, will caule 
a quantity of fteam to pafs it* which exerts its 
force in part on the pifton £, of the large cylinder * 
indeed, what fteam is lodged between the two pif- 
tons texerts equal forces on equal areas' of each pif- 
ton ,/but the pifton g, being of larger area than the 
pifton h 9 will therefore be forced down with a 
power as much greater as it retards the pifton in 
the fmall cylinder, as the area of the large pifton 
is greater than that of the lefferl at the fame time 
i the fteam which remained beneath the pifton of 

the fmall cylinder, prevents fo much fteam from 
efcaping paft its fides, as it would do were there 
only a fingle pifton, and the vacuum below it 
much more complete during the defcent of the 
piftons (which move in the fame direction, in the 
fame time) ; the valve a 9 which admits the fteam 
from the boiler, from the top of the lefler cylin- 
der, 
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der, above its pifton,! is flmt, and the elafticity of 
the fteam which remains above the pifton h of 
the fmall cylinder, together with the lefs denfe 
fteam above the pifton g of the large cylinder, 
carries both piftons forward to near the bottom of 
their refpe&ive cylinders, when the returning 
ftroke begins by the valves a and / being flmt 
(the valve a being (hut during the piftons delcent), 
and the valves b c and e, opened by the plug-work. 
When the large cylinder is exhaufted above its pif- 
ton, the fteam having free accefs through the 
pipes D and E, and the valve e, to the condenfingr 
veflel, while the fteam from the boiler having free 
accefs through the pipes A A, and valve e 9 to the 
bottom of the pifton h\ of the fmall cylinder, 
and the fteam of lefs denfity, from the laft ftroke 
of the engine, which remains above the faid 
pifton, together with what efcapes paft its fide's, 
in time of its afcent, having free accefs through 
the valve b and pipe B to the under fide of the 
large cylinder m> and below its pifton g 9 and ex- 
erts its force in preffing it upwards, with a power 
as much greater as it retards the pifton of the 
other, as the pifton of the large cylinder is greater 
than the other 5 then the pifton b 9 of the fmall cy- 
linder, will be preffed up with a force in proportion 
to the difference of the denfity of the fteam above 
and below it ; at the fame time, the fteam which 
remains above the pifton prevents fo much of it 
from efcaping paft the fmall pifton, as would be 
the cafe were the vacuum more complete ; during 
the afcent of the piftons, the valve c is ftiut, and 
the elafticity of the fteam which remains below 
the pifton b, of the fmall cylinder, carries it for- 
ward, as doth alfo the lefs denfe fteam of the. 
pifton £ of the large cylinder; indeed, the 

operation 
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i operation of the fteam is the fame, both in the 
afcent and defcent of the piftons. 

Sixth form (fee Fig. 6) confifts alfo of two 
cylinders, the lefler and larger, the pifton-r©ds of 
which are, as in the fourth form, connected by a 
toothed wheel, or (hort beam placed betwixt 
them, which gives motion to the machinery by 
a crank ; or otherwife the operation of the fteam 
in this form is dire6Uy the fame as in the laft, or 
fifth form, except that the fteam is fo conduced 
as to make the one pifton afcend while the other 
defcends ; the explanation of the laft ferves this 
. alfo, and letters of reference are placed fo, only 
, } where the top or bottom of the large pifton is men- 
tioned ; the contrary muft be underftood for the 
* explanation of this form; in all forms of the en- 
ugine in time of working, the denfity of the fteam, 
on the fecondary pifton, is never allowed to be 
near its natural. ftate (namely, that denfity it hath 
at coming from the boiler, or nearly the fame 
with that of the atmofphere), the other end in- 
tended would be in a great meafure fruftrated, as 
the quantify which efcaped the fecondary pifton in 
that ftate would be attended with as bad effe&as 
thar propofed to be remedied by the patentees. 
, It will be obferved, that this is effected by Shut- 
ting the Valve which admits the fteam from the 
boiler before the pifton has moved through the 
whole length of the cylinder ; though the prevent- 
ing the wafte of fteam is the main thing intended, 
yet the corrfti u&ion of the engine is fuch, that 
the elafticity of the fteam is carried a great length, 
and ufefully employed, before it gets into the con- 
den fing veflel ; thele forms of the engine may be 
applied either to the railing of water, or. driving 
machinery, the fame as thofe in common ufe. 

The 
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The patentees do riot pretend to fix: upon any \ 
fexa<ft ratio betwixt the lize of the two cylinders : I 
experience and motives of cbconomy may caufe a / 
variation in this. / 

Specification and defcriptibn df the nature 
of a new arid improved method of coriftmdting 
furnaces, for the application of fife to fteam- 
engines and boilers of various descriptions, and 
alio to the application of fire to many other pur- 
pofes and branches of manufacture where heat 
is applied by means of a furnace* by which in- ' 
Vention arid improvement, a very confiderable 
faving of fuel is efffedted from the immediate con- 
verfion of the whole, or very nearly the whole, 
of the fmoke arifirig frorri thfc fuel into flame : 
iirft, the faid invention in principle confifts in 
fupplyirig the burning fuel more fully with air^ 
having this fuel more in a body together, and a 
lefs quantity in combuftion, at thd fanle time; 
than what ufually takes place in other furnaces^ 
which are applied to the farhe ufes ; -in applying 
the fuel with a portion of frefh air$ admitted from 
an opening made for that purpofe* ahddire&ed iri 
fuch a manner as it may come in contact with the 
fmoke from the kindling coal and great heat of 
the furnace together, and the fuel being more 
fully fupplied with air, and confequently a greater 
degree of heat taking place, and the fmoke and 
frefh air uniting in the great heat, the fmoke is 
ehflamed, and rendered ufeful in adding to the 
heat of the furnace ; befides, this portion of frefh 
air is fo conducted as to a6l partly on th.6 kind- 
ling of kindled fuel, arid raifing it to a greater* 
degree of heat, after it has ferved its purpofe by 
uniting with and enflamirig the fmoke ; and 
therefore is ertiployed, in fome rneafure, uiefully^ 
even after the coal has ceafed to fmoke : fecondly* 

Vol. XVI. Gee t* 
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to the above may be added, the form of the fur- 
nace, which is fo conftrudted, that the full kindled 
fuel is kept backward in the furnace, while 
the frefh coal lies before, and is more gradually 
kindled than if introduced further among the full 
kindled fuel, while the heat of the furnace is 
little injured or damped by the introdu<ftion o£ 
frefh coal, as is rtiore fully defcribed in the practi- 
cal defcription of the furnace. The coal is ad- 
mitted into the furnace by a hopper, feeder, of 
mouth-piece, A (Fig. 7 and 8), made of caft 
iron (but which may be made of other materials), 
and inclined to the horizon, as in Fig. 7 ; fo that 
the ccal in it may, in fome meafure, fall into the 
iSre-place, above the bars, as the fuel is fpent ; in 
the upper part of this hopper, feeder, or mouth- 
piece, is a Plate, a (Fig. 7 and 8), placed at a 
lmall diftance, or from about three-eights to three- 
fourths of an inch from the . upper fide of th$ 
hopper, betwixt which plate, and upper plate, 
or fide of the hopper, a ftream of air rufhes 
downward on the fire t at about half a right-angle 
to the horizon, which ftream of air affifts in cony 
fuming the fmoke, as formerly mentioned, an<J 
more, fully defcribed hereafter. B, Fig, 7, is> 
fe&ion of the bars, which are, in general, a little 
inclined to the horizon, as in the figure, that the 
fuel may more eafily fall, or be pofhed back- 
wards, in th6 furnace ; at c 9 is an opening above 
the bars, and below the lower end of the hopper, 
which is in general fitted with a grated door o? 
doors, which open for the more convenient elean- 
fing of the furnace, and the grated form of the 
doors is atfo defigned for admitting air into the 
fuel, as well as at the bars,, confequently the air 
is more concentrated in the middle of the burning 

fuel, 
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fuel, and produces a greater heat than if admitted 
onrly betwixt the bars; this grated form of the 
doors i6 alfo convenient for the admiflion of a 
poker or inftrumept for pufhing backward the, 
kindled fuel, while the frefh coal, or that which 
is not fo well kindled, falls down to fupply its 
place ; in fome others of thefe furnaces, the open- 
ing below the lower end of the hopper, and above 
the fore end of the bars, is left without doors at 
all 5 at this opening, it is convenient, when the 
fire is mended, to pulh the coal from the fore fide 
backward, as mentioned above, or it may be 
pufhed backward with a hooked poker, P, by ap- 
plying the hooked part of it through the furnace 
bars below ; by either of which means, the kindled 
coals are put backwards, while the frefh coal, of 
thfett which is not fo well kindled, falls down t<J 
fupply their place ; that is, the coals, in the fitu* 
fttion c, are pufhed towards d, while thofe in the 
fituation / fall down to fupply the place of thofe 
which were driven from c towards d; by fuch 
means, the ftrength or heat of the fire is not 
much damped by the introduction of frefh coal/ 
and the coals which have fallen from/ towards c 9 
are not fo rapidly kindled as if introduced abov6 
the burning fuel, fame time the fmoke which ' 
arifes from thefe newly-introduced coals, pafles 
partly through the full-kindled coal and partly 
over, and in conta<9: with the great heat of the 
•burning fuel, and, meeting at the fame time with 
the current of frefh air coming downwards, and 
tending alfo to drive the fmoke ftill nearer to the 
bright kindled fuel, does in general completely 
inflame the fmoke, and render it ufeful in adding 
to the heat of the furnace. Another end obtained 
by the ftream of frefti air, is to keep* in fome 

C c c a meafure 
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nieafure the great heat of the furnace frojn a&ing 
fo violently on that part of the hopper which \% 
peareft it, an4 moftly expofed to its h^t, and 
liable to be damaged thereby, which it does by 
the continual current of freiK cpol air that is in 
contadt with thole parts ; the conftru&ion of the 
furnace may be much varied, but the chief im- 
provements are, that the fuel in combuftion is 
Supplied with air by the foreiide as well as by the 
bars, the hopper is placed in fuch a fituatjon that 
the kindled or unkindled toal may in part fall to 
the forefide of the furnace above the bars, as the 
other fuel is pulhed backward in the furnace, and 
the admiffion of frefh air to pafs over the burning 
fuel by me^ns of a deiinite fpace or fpaces, 
opening or openings, made for that purpofe ; fo 
that this ftrcani, current, or currents of air, partly 
come in contact w\th the burning fuel itfelf t 
forcing alfo the fmoke with more immediate union 
with the burning fuel and, great heat of the fur- 
nace. The Patentees do not pretend any claim to 
the admiffion of frefh air as a new principle, as 
fhey s^re fenfible that this Jias been known long 
ago, and pradlifed by admitting it at the furnace 
door, ihutter, or moitfh-piece, and at the open- 
ing the coals are admitted into the furnace ; their 
claim refts upon what has been formerly ftated, 
together with the form of the furnace, and its. 
variations after-mentioned ; the fuccefs of the 
furnace depends alfo .upon a confiderable degree, 
pn what is called the draught of the furnace ; 
that is, the chimney and flues fo conftrudted, as 
a fufficient current of air may pafs through the 
fire to bring it to a proper degree of heat ; alfo, 
fhat the current of frefh air may have fuch force 
as tp come pretty much in cqntad with the hurn 7 
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ing fuel, and to convey the fmoke along with it 
/through. the hotteft of the flame ; if this is not the 
cafe, the fmoke will not be fo completely con- 
fumed in thefe furnaces* The hopper is allowed 
to be kept as full of coal as poflible, and either 
wholly or in part fmall coal, fo as to prevent air 
as much as "poflible getting in by that paflage; 
this muft be attended to when the furnace is in 
its ordinary working ftate ; yet, fometimes, it is 
neceflary to keep this opening of the hopper, 
either 'wholly, or in part, open, when there is little 
Jieat wanted. 

Description and Reference to the 
Draughts. (See Plate XVI.) 

Fig. 7^ is a fide view, or fedtion of the furnace, 
^s if applied to a boiler, and cut through the 
middle. Fig. 8, is a front view of the furnace in 
perfpe&ive, the hopper having a divifion in the 
middle, and two regulating plates for the admiflion 
of frelh air. Figs. 7 and 8, A, the hopper into 
which the coals are put tpfupply the furnace, a the 
regulating plate; above which and below, the 
higher plate b of the hopper, a ftream of frefti 
air is admitted to this plate ; a is ifiade to turn on 
a pin pivot or centre, fo that it may be brought 
nearer to, or recede further from the uppermoft 
at the points. Fig. 7, for regulating the quan- 
tity of air admitted betwixt the plate as occafion 
fequires ; this plate is fometimes made faft, or 
kept fo, after adopting a fpace which is judged 
Sufficient for the quantity of frefh air, but on 
pther occafibns, as in fleam engines, it is advife- 
fible to give it lefs or more opening according to 
the ftate of the fire, that is, when coals ai;e newly 
introduced into the fire-place, to give the greateft 
Quantity .of frefh air, an4 when they are pretty 

>vell 
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well kindled to give lefs air. FFF, Fig, 7, the 
flues beneath and round the boiler ; that round 
the boiler may be in any of the prefent well-coa- 
ftru&ed forms ; that beneath the boiler, as in the 
drawing with a breaft D, to prevent the coal 
getting fo far backward in the furnace, and alfo 
to dire& the flame on the bottom of the boiler 1 
this breaft is alfo neceflfary for the more complete 
combuftion of the fmoke, as by that means, the 
frefli air, fmoke, and flame are more completely 
combined than if the breaft were wanting, or ill- 
formed; at r is reprefented a fhutter, which is 
fometimes ufed in fteam engine boilers for the 
purpofe of getting the refute of the fuel taken 
from the furnace by opening the faid fhutter ; in 
other cafes, the breaft of the furnace D coincides 
with d at the ends of the bars. G, Figs, 7 and 8, 
the grated-doors, or opening into the fire-place ; 
I, the a(h-pit below the furnace ; L, Fig. 8, 4 
fcatch, or bar, which Hides along the bottom plate 
of the hopper for keeping the grated-doors inut : 
HHH, &c. the brick-work for furnace and boiler, 
K, Fig. 7, a piece of caft-iron in a horizontal 
polition, which joins the under plate of the hopper, 
for the more eafe and convenience in putting in 
the coals, the hopper may be made in one or more 
pieces, as inclination or choice may dire&, or of 
any materials which it may be thought prudent to 
adopt, but they are ufually made with five plates 
of caft-ircn ; jM reprefenting one of the fide 
plates, N the uppermoft, O the undermoft, and 
F the regulating-plate; the fide plates havinj 
tenons which fit into mortices in the top an< 
Jbottom plate, which may eafily be conceived ; on 
the fide plates are detents or abutments, which 
ferve as a centre for the regulating-plate to turn 

♦upon-* 
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Upon ; on this plate are al fo two abutments which- 
feft on the other abutments of the fide plates whet* 
this plate is put into its place ; this plate by fuck 
means may be taken out, or put in at any time ifc 
is found neceflary, without meddling with any 
other part of the hopper : another method is to 
have the bottom plate to come out, and in the 
fame manner as the regulating plate ; alfo, that it 
may fold up or down to any inclination ; this 
form is very commodious for allowing accefs into 
the fire-place to get it repaired, or the like, or for 
having the fire quickly taken from it altogether,, 
for by folding the plate to a level as reprefentedr 
by the dotted line, Fig, 9, the coal which 
is in the hopper is prevented from falling 
into the fire-place, and there is a greater fpace 
left to get into it ; this form may either admit of 
not of thegrated-doors; indeed the fimple openings 
does very well. Fig- 9, is a reprefentation of the 
fide of the hopper, in this form : another method 
of the hopper, and letting in of air, is by making 
the underfide of the top plate ^with cheeks, or 
grooves, as that the frefh air may rufh down in, 
them above the fuel that lies in the hopper, for 
when the hopper is fitted in as clofe with coal as 
it can be,* tliefe grooves of cheeks prevent the 
coal from getting into them, and from feparatc 
and definite fpaces for the air to rufh down on the 
burning fuel, and perform the fame office as the? 
regulating plate, though the proper quantity can- 
not be fo well adjufted this way, yet the only way 
to accomplifh this is to have thefe grooves or 
cheeks made as near the proper fize as poffible.; 
they ought? alfo to be fo narrow, that little of ther 
coal will get betwixt them. Fig. xo, is a front 
view of the hopper, in the ftate where A repre- 

fent* 
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fents the opening the coals are put into ; another' 
method is to let in the current of frefh air above 
the uppermoft plate of the hopper, this may be 
done either by another plate • placed above, or 
the building fo formed over it, as that a proper 

, quantity of frefh air may get in, and in a proper 
direction ; indeed, tliiS may' be accomplished 
many ways in a greater or lefler degree, by letting 
in. a definite quantity, directed in fuch a "mariner 

' as to come in conta<ft' with jhs fuel* though per- 
haps in no >vay bitter -than the methods explained $ 
tomake this' furnace, more complete, doors are 
placed to the front j with a Sufficient 4paCe below 
them to let air into the furnace, thefe doors are 

• teprefented by SS, Fig. 8, as ftanding open ; they 
are kept fhut while the furnace is going, except 
when coals are put in, or the bars cleanfed, or 
the like when they are opened for that purpofe ; 
the ufe of thefe doors is to prevent, in a great 
meafure, the radient heat that comes from under 
the bars and from the opening at the forefide from 
efcaping ; this alfo adds fomething to the draught 
or well-going of the furnace, as this heat when 
fuffered to efcape rarifies the air before the fur- 
nace, which air paffes upwards, performing in a 
frnall degree that which a chimney does, and de- 
priving the fire of a portion of air which it other- 
wife has when the doors are fhut ; thefe furnaces 
are made of various fizes, according to the ufes 
they are applied to ; in fome large ones there is a 
divifion in the middle of the hopper, as in Fig. 8 ; 
this fize^ as meafured by the fcale, will ferve a 
Bream-engine boiler of about nine or ten feet 
diameter ; leffer furnaces do not need this divifioa 
in the middle of tjie hopper. In witnefs where- 
•f, &c 
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LXIV. Specif cation of the Patekt granted to Mr. 
Thomas Howard, of Manchejler > in the County 
of Lancajler, Soap-boiler ; for a Method of making 
a Britijh Barilla and Potajh, and of obtaining a 
greater Quantity of Alkali than hitherto difco- 
vered* Dated June 2, 1801. 

1 HE following is the fpecification* of a patent, 
dated the fecond day of June, 1801, for an im- 
proved ljiethod of making a Britifh barilla and 
potafji, and of obtaining a greater quantity of al- 
kali than hitherto difcovered, by faturating with 
quick lime the afhes made from bleachers wafte 
lie, rock fait, foda, natron, common fait, black 
.afhes of the foap-boilers lie, kelp, or tobacco 
afhes, fal enixum, caput mortuums of the vitri- 
olic and muriatic acid ; and alfo for feparating 
the vitriolic and muriatic acids as they exift in 
common fait, fea water, bleachers wafte lie, and 
the lie or fait of foap-boilers wafte lie ; thefe, or 
any or all of them together, or any other fub- 
ftance, that whole or in part contains a vegetable 
mineral or foflil alkali. 

To obtain the alkali contained in afhes made 
from the bleachers wafte lie, rock fait, common 
fait, foda, natron, black afhes of the foap-boilers 
wafte lie, kelp, or tobacco afhes, I take of the rock 
fait, common fait, black afhes from the foap- 
boilers wafte lie, kelp, or tobacco afhes, or any 
.pr all of them, twenty hundred weight; or of ' 

* "The form ufually adopted in the preamble to Specifica- 
tions appears in this inftance (the only one we have noticed) 
*lo have been omitted. 
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fcfhes made from bleachers wafte lie, foda, or 
natron, or any or all of them, ten hundred weight ; 
and grind, pound, or roll them fufficiently fine, 
as to pais through a fine fieve. To which I add 
Sixteen hundred weight of cokes or cinders, char- 
coal, fmallcoal, dyers wafte wood, fawyers duft, 
or any other combuftible, deftitute of fulphur, 
being firft ground and lifted. Thefe I mix till 
they appear of one famenefs, and then fpread on 
an even floor a thin layer of them: to which I 
add a layer of quick lime, on which I fprinkle as 
piuch common water, lie, brine, or fea water, 
as the mafs will ablorb. This done, I continue 
the layers until fixteen hundred weight of lime is 
added : I let them here faturate, and whilft warm 
I cut down the layers, and add a fufficient quan- 
tity of common water, lie, brine, or fea water, 
as when ground, beat, or trodden with the feet, 
or any other mode, it aflumes the appearance of 
mortar, which, when done, and perfe&ly dried, 
either upon iron plates or pans, or any other 
more convenient way, introduce it into the re- 
verberating furnace, and bring the fame into a 
flux, at a moderate temperature, which in two, 
three, or four hours, or more, (according to quan- 
tity,) being repeatedly ftirred, and the lame tem- 
perature kept up, will produce what I call my Bri- 
tifh barilla. 

To obtain the alkali contained in fal enixum 
and caput mortuums of vitriolic and muriatic 
acids, I take, if of fal enixum or refiduum of mu- 
riatic acid, twenty hundred weight, and if of vi- 
triolic acid, thirty-five hundred weight ; to each 
of which quantities fejiarately, or a due propor- 
tion of them jointly, I add of natron ten hundred 

weight 
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t¥eight of black afhes of the foap-boilers wafte 
lie, fifteen hundred weight of kelp, twenty hun- 
dred weight of falts obtained from the foap-boilers 
wafte lie, twenty hundred weight, or any other, 
neutral fait or alkali in proportion to its quality ; 
to which I add thirty-two hundred weight of 
cokes or cinders, charcoal, or fmallcoal, lawyers 
duft, or dyers wafte wood, or any other, com- 
buftible fubftance deftitute of fulphur. The 
above ground, lifted and well mixed, to be fpread 
on an even floor, as before, until thirty-two hun- 
dred weight of quick lime be added, and theii 
proceed as befqre, which will alfo produce my 
Britifti barilla. 

To obtain the feparation of the vitriolic and 
muriatic acids as they exift in common fait, brine, 
or fea-water, the bleachers' wafte lie, and the 
foap-boilers wafte lie, or the falts obtained there- 
from, I take of falts obtained from the foap- 
boilers wafte lie twenty hundred weight, or of 
common fait twenty hundred weight, and ten 
hundred weight of tobacco afhes. Thefe, either 
feparately or jointly, in the above proportions; 
to which, if falts obtained from foap-boilers wafte 
lie is ufed, add fixteen hundred weight, and if 
common fait and tobacco allies twenty- eight hun- 
dred weight, (or a due proportion, according to 
the falts ufed,) of cokes or cinders, charcoal, &c« 
as before, to be ground, lifted, and mixed, as 
before. Thefe fpread in layers, and fprinkled 
with lie, brine, or fea water, until, if foap-boilers 
falts are ufed, fixteen hundred weight of quick 
lime is vjfed ; and if common fait and tobacco 
afhes, then twenty-eight hundred weight of quick- 
lime is ufed, pr in that propprtion, and then to 
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ifndcrgo the aforementioned procefles for making" 
the Britifti barilla. 

If to make potafhes, I add to every twenty 
hundred weight of the whole mafs twenty hun- 
dred weight of black afhes, falts obtained from 
foap* boilers wafte lie, or any other neutral fait or 
alkali, in due proportion, which I treat in the' 
manner before mentioned witli the aforefaid mafs, 
or I introduce it in like proportion at the time of 
charging the reverberating furnace. But I prefer 
the former; in two, three, or four hours, frorri 
the introduction, (according to the quantity,) it 
will become a liquid mafs, which I then tap, and 
call my Britifti potafh. 

- Notwithftanding the proportions above pre- 
fcribed, the writer is aware that great diverfity 
of opinion Upon the proportions of each in- 
gredient will be found amongft the confumers ; 
firft, on' account of the alkali bafis, and feCondly, 
with regard to the caufticity defired ; but the 
writer is of opinion, that the proportions he has 
laid down are preferable to any other. Notwith- 
ftanding which he defires it may be underftood, 
that every procefs to obtain alkali from any of 
the before- mentioned ingredients, by faturating 
with quick lime in any proportion^ and treading 
or grinding as before defcribed, will be an in- 
fringement of this patent. 
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LXV. Specification of the Patent granted to Mr* 
Arnold Wilde and Mr. Joseph Ridge, of 
Little Sheffield, in the County of Fork, Saw- 
makers ; for making and manufacturing all Kinds 
. of Saws, Steel D odors for Printers , Plates made 
of Iron, alfo of Steel, Beads, Mouldings, and Fen- 
der Plates, made of Iron and Sieel united, or of 
Iron or Steel, and all Sorts of Springs made of 
Steel, and of divers other Articles made of Iron 
And Steel united, and alfo of Iron or Steel. 

Dated Auguft 25, 1796. 

J O all to whom thefe prefents fhall tome, &c. 
Now know ye therefore, that we the faid Arnold 
Wilde and Jofeph Ridge do hereby declare, that 
our faid invention of making and manufacturing all 
kinds of laws, fteel doctors for printers, plates made 
of iron, alfo of fteel, beads, mouldings, and fender 
plates made of iron and fteel united, or of iron 
or fteel, and all forts of fprings made of fteel, 
tod divers other articles made of iron and fteel 
united, and alfo of iron or fteel, is particularly 
defcribed and afcertained in manner following; 
that is to fay : When the fteel or iron is pared or 
cut into proper lhape, rhe faws, do&ors for prin- 
terss, plajtes of iron or fteel, beads, mouldings, 
and fender plates, whether made of iron and fteel 
united, or of iron or fteel, and all forts of fprings 
made of fteel, and divers other articles made of 
iron and fteel united, and alfo of iron or fteel, 
are put into a frame of metal, or otherwife : they 
may then be made red-hot in the faid frame, and 
ftretched by fcrew fpring weight, or any. other 
proper power or purchafe, and fo formed into a 
curved, ftraight, or any other direction wanted*. 
• * They 
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They arc then to be immerfed in water, or st 
compofition of oih or greaie, to be hardened 
in the frame in the direction wanted ; and 
when fo hardened they are alfo to be tempered 
in the fame direction in the frame over fire ; 
and when the faw, dodtpr for printers, or plate, 
is over the fire, it muft be kept in motion over 
the fire until the oil or greafe upon the laid faw, 
do&or, or plate, fmokes. It is then to be gently 
ftretched, and continually kept moving over the 
fire until a blue blaze alternately appears and dif- 
appears. It is then to be ftretched with as much 

?>wer as will bring it into the direction required, 
he faw, do6lor, or plate, is next to be put into 
another frame, which may be made to move up- 
wards and downwards, or in any other direction 
neceflary, by crank, or any other movement, 
between proper Clones, or between plates of me- 
tal, blocks of wood, or any other material that 
will grind or polilh with fand, emery, or other 
proper material to grind and polifli the faws, 
fteel doctors for printers, plates made of iron, alfo 
of fteel, beads, mouldings, and fender plates, 
made of iron and fteel united, or of iron or fteel, 
and all forts of fprings made of fteel, and divers 
other articles made of iron and fteel iinited, and 
alfo of iron or fteel. But if the faw, docftor, or 
plate, is not intended to be hardened, it muft be 
made red-hot, and ftretched with as much power 
as will bring it into the direction wanted ; it muft 
then lie in the open ajr, in the frame, in the faid 
dire&ion required, till cold ; then to be ground 
by a machine for the purpofe of grinding and 
polifhing in a frame the faid faws, fteel doftors 
for printers, plates made of iron, alfo of fteel, 
beads, mouldings, and fender plates, made of 
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iron and fteel united, 6v of iron or fteel, and all 
forts of fprings made of fteel, and divers other 
articles made of iron and fteel united, and alfo of 
iron or fteel. Which machine is to move the 
faid faw, doftor, or plate, by means of a crank, 
or otherwife, as before exprefled ; and which mo- 
tion will pare, tooth, fmith, finifh, fet the teeth 
of faws, fharpen, grind, and polifh, plates made 
of iron or fteel, or of iron and fteel united, and 
•form beads and mouldings, and various other ar- . 
tides. In witnefs whereof, &c. 
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LXVI. Method of barvefting Corn in wet Weather. 
By Mr. John Palmer, of Max/lock, near 
tolejhilly Warwick/hire. 

From the Transactions of the Society for 
the Encouragement of Arts, Manufactures, 
and Commerce. 

*tbe Silver Medal was adjudged to Mr. Palmer, 

-for this Communication* 

1 HE weather proving extremely rainy, and my 
corn then ftanding, taking much damage, I de- 
termined upon cutting it wet, and thrafhing it 
immediately, and then drying it on a kiln : in 
confequence of this, I colle<5ted as many men as 
were fufficient for the purpofe, and employed 
them as follows, viz.. 

I caufed a part of my men to cut the corn in 
the common method with fickles, and bind it into 

fheaves. 
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fheavcs. A fecond part I employed to load it on 
-waggons, and carry it to the barn ; and as many 
as could wofk in the barn, to thrafh it. The 
next morning I winnowed it, and carried it to a 
ifoalt-kiln to be dried % which operation was al- 
ways completed in lefs than twenty-four hours. 

As it is impoffible for me to fend you two 
/heaves of the corn harvefted as above defcribed, 
1 have fent you the produce of two flieaves and 
upwards, which I declare to be a fak iample of 
the produce of four acres and upwards. 

A timber-ftove, or a. hop-kiln, will anfwer the 
purpofe of drying corn equally well as a malt- 
kiln. 

<Tbe Expence per Acre was as under Jlated. 

/. s. U. 

Reaping and carrying to the barn* - 012 o 

Thrashing and winnowing, — ' — - 6 12 o 

• Kiln drying, ---.----050 



a N. B. Only *a part of the above fum fliould be 
charged to my new method of harvefting corn, 
viz. the extra expence, which is as follows : 

Five Shillings per acre for drying, apd four 
ihillings for the extra trouble of thrashing, it. 

After the wheat above mentioned was thrafhed 
in the common method with flails,, and dried, I 
£0 far completed a machine, for thrashing, that I 
t thraihed a very considerable quantity of wheat, 
and ten acres of barley with it, .carried from the 
field in November; and it was dried in the. man- 
ner defcribed in my: clainv Xdid aot.howotfer 

ftate 
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ftate this to the Society, becaufe I had taken out 
•a patent, dated the 6th day of December^ 1799, 
for my thrafh,ing-machine ; and was that day go- 
ing to Lohdon to give in my fpecificatibn, dated 
the 4th of January 1 800. 

Part of the ftraw of the four acres, defcf ibed 
in my claim, was ufed for thatch immediately 
after it was thralhed ; and part ftacked^ in fmall 
narrow ridges, for litter for my fold-yarn. 

The grain was very well Separated . from the 
ftraw by the flails ; but that thraihed by the ma- 
chine was completely clfeared, though in a very 
wet ftate. This would not be the cafe with the 
common machines of the North; 

The quantity of wheat upon an acre was about 
twenty-one bufhels* which is nearly as much as 
there would have been if it had been dried by 
fine weather. When the advantage of getting in 
an acre of wheat per day* in feafons like the laft, is 
properly confidcred* and making it immediately 
ufefu'I, at the fmall additional expence of nine 
Shillings per acre, there can be but little doubt 
refpe&ing its utility; for probably thefe nifcn 
could not be employed at any other work. 

The above letter was accompanied with three 
certificates ; one from Mr. Edward Palmer, of 
Maxftock, in the county of Warwick ; another 
from the Rev. John Dilke, of Maxftbck-Caftle : 
and the third from Mr. Williajn Twarnley, of 
Sutton Col.field, in the county of Warwick, mil- 
ler : which teftify that Mr. John Palmer did har- 
veft four acres of wheat and upwards in the year 

1799; ^ at * 1,s P^ an * s Ijk^y to be of general ad- 
vantage ; and that his thrafhing • machine is in 
high repute, and anfwers every end propofed. 
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LXVII. Experiments on the teeming Principle, and 

Reflections on the Art of Tanning. 

By M. Me rat Guillot. 

• * * • • 

FROM THE AWALES DM CHIMIE. 

I HE length of the procefs deferibed by M. 
Protift * to obtain tan, induced me to make ibme 
experiments, and to feek a more expeditious me- 
thod of procuring it : the following are the re- 
fults : 

i . I infufed bark, reduced to a fine powder, 
in water; I let it ftand feveral days, filtered the 
infufion, and treated it with lime-water ; I ob- 
tained a precipitate in confiderable quantity, 
which I colle&ed on a filter, dried it, and after- 
wards applied alcohol, to afcertain whether it was 
Toluble in this menftruum ; but the alcohol was 
not even tinged By it. 

a. Being defirous of difcovering if the lime pof- 
fefled a greater affinity to acids than to the tan 
with which it was combined, I treated four gram- 
mes of the precipitate mentioned above with ni- 
tric acid diluted with water ; with the affiftance 
of a very gentle heat, a moderate eflervefcence 
was produced, with a reparation of carbonic acid ; 
after twenry-four hours infufion, I filtered the li- 
quor, which had affumed a very deep colour, and 
there remained on the filter a granulated, black, 
ihining fubftance, having a four and rather bitter 
tafte ; this reiiduum weighed fomething lefs than 
two grammes. 

* See our eleventh volume> page 59. 

3. To 
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3. To afcertain whether the nitric acid had dif- 
folved the lime, I treated the liquid which I ha4 
filtered with acidulated oxalate of potafh, and ob- 
tained an abundant precipitate, which made me 
conje&ure that fince the nitric acid had diflblved 
the lime, tfcfe fubftance which I had obtained on 
the filter muft be tan, fipce the precipitate ob r 
tained by the mixture of the lime-water and in- 
fufion of bark was produced by the union of the 
tanning principle and lime : to convince myfelf ojf 
this, I treated one portion with water, and the 
other with alcohol ; I let the infufion of thefe fub- 
ftances ftand on a fand-bath twenty-four hours, 
the water was deeply coloured, and the alcohol 
;ftill more ; but ail the tan (hitherto I only fup- 
pofed it fuch) was not diflblved ; the alcohol dif- 
lblved rather more than half, and the water lefs. 
I treated thefe two liquids, after having filtered 
them, with a di Ablution of pafte, and obtained a 
precipitate refembling that produced by a mixture 
of the infulion of bark with the fame iolution, 
bijt of a deeper colour, and rather lefs elaftic. 
When treated with the nitrate of tin, I obtained 
a precipitate that became gelatinous : when treat- 
, ed with limerwater, the tan united w^th the lin)t 9 
and reproduced the tanate of lime formed before. 
Could I fuppofe that with . thefe properties it 
was not the pure tan ? No, becaufe it gives the 
fame refults as th^t obtained by M* Prouft's pro- 
cefs. 

* 

If purer tan be required thap that obtained by 
the difTolutioh of the lime of the tanate of this 
fubftance by an acid, the infufion of alcohol muft 
be evaporated* a&d tan of the pureft quality will 
be left. 

Eee % Muriatic 
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Muriatic acid produced the fame effetfts as ni* 
trie acid. 

The expedition with which the upper leathers 
of fhoes are tanned, by the procefs of M. Se- 
guin, who, ip manufacturing them, merely fub- 
je#s them to the preparations of w^fhing and 
finifhtng with lime water, without afterwards 
fwelhng them, and then tans them, caufed me to 
fuppofe that in this cafe a combination is formed 
between the tan and the lime contained in the 
ikin thus finifhed, independent of the combina- 
tion of the tan with the gelatinous fubftance con-r 
tained in the Ikin, which accelerates the fabrica- 
tion. May it not hence be prefumed, that the 
fabrication of thefe leathers would be accelerated 
if, after having walhed them and finiilied them 
with lime-water, they were to be fwelled in jufie % 
or water in which old bark, which has been once 
ufed for tanning, is infufed. Under this circum- 
ftance the fmall quantity of tan diflblved in this 
water would combine with the lime with which 
the (kin would be Charged in the finifhing, and 
would form a tanate of lime. The fwelling would 
probably take place by this method with Jefs ce- 
lerity than by the fulphuric acid ; but it would 
perhaps be preferable, as the fkin in fwelling 
would begin to be charged with tan, whilft, by 
the fulphuric acid, the lime with which the fktn 
is impregnated after having been finished with 
this fubftance diffolved in water — the lime, I fay, 
combines with the fulphuric acid employed to 
make it fwell, which I prefume muft give leather 
a brittle quality that it would perhaps not have 
by this method.. Perhaps, likewife, after having 
fwelled the fkins in the jnfufion of old bark, their 

- fabrication 
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fabrication mijjht be accelerated by putting theirj 
at firft into an mftifion of bark, according to the 
method of M. Seguin, and afterwards dipping 
them alternately in lime-water and the infufion of 
bark, always taking care to leave them but a lhort 
time in the lime-water, which might perhaps al- 
ter them, if they were fufFered to rerpain in it; too 
long. Under this circumftance the lime-water with 
which the leather would be charged would, when 
the latter is put into an infufibti of bark, produce 
a more fpeedy precipitation of the tan, and its 
union with the lime, as well as with the gelati- 
nous fubftance contained in the leather. I think, 
likewife, that by this method leather would ac- 
quire a greater weight, a quality aimed at by 
tanners, and would perhaps become lefs perme?- 
able to water. 

Thefe conjectures I have ventured to advance, 
becaufe they appear to be fuggefted by the 
theory of the art of tanning. Perhaps in this 
inftance, as in many others, practice will not ac- 
cord with theory. I leave it to artifts to try this 
method, which I myfelf fhall not fail to do when 
3, favourable opportunity prefents itfelf. 
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LXVTH. Observations v* dyifg with Madder, foU 
Iwwd by afimpk. and invariable Pmceji for obtain^ 
vtgy in iti grsatejl beauty and folidity % the Colour 
known by the appellaiim of Ltpant or Adrlanaplt 
Rid* By Jeak Michel Havssm^n, 

i * * 

(Concluded from Page 343.) 

I HAVE endeavoured, in various trials, to ex- 
hauft the madder by fimple ebullitieti, and with- 
out any other addition than thai of chalk ;- hut it 
always appeared to me t<^ be attended with injury 
tP all the colours excepting black; I thought 
that evea the effe& of the madder was far fu^ 
perior- when the beat was managed with mode- 
ration, and *hat accumulated heat eaiily de- 
competed the colouring fubftaace. This ten- 
dency .to decompofkion, arxi particularly by feiv 
mentation, if ever fo little damped or diluted 
with water, ha& hitherto prevented my obtaining 
from k a fubftaotial colour, fufficiently deep and 
fciid f<bba applied to»any ft^ff whatever. * t have 
moreover obferved, that top great a degree of 
hdat in the firft inftance, when the dye is in- 
tended to be ufed a fecond and third time, not 
only prevented my obtaining lively and agreeable 
tints, but alfo the requifite ftrength. The aque- 
ous vehicle of the madder, at too a high a tem- 
perature never fails to weaken the power of adhe- 
lion of alum and oxid of iron to ftuffs, and to 
take away a portion of them, which, upon ex- 
amining the bath, is eafily difcovered by perfons 
accuftomed to the bufinefs, 

I repeat, that, for common articles and of lit- 
tfc valus, it is indifpenfably neceffary to ufe gall- 
nuts 
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iiuts or fumach, in order to fave one -half, or 
even tWo-thi*ds of the riwdder ; bm the colour* 
thus obtained are lefs brilliant and tef$ folid. The 
addition of chalk muft neverthelefs not be forget 
without it the gallic acid would carry away $l 
portion of the alum and coloured oxid of iron* 
the loft of which would weaken and tatwfli the 
tints ; it would liksewife injure the white that 
♦might have been preferved in the ftufFs. Without 
adding gall-nuts or fumach, I confider it impot- 
able totally to texhauft the madder of it* colour- 
ing particles, whence t prefume that their adhe>- 
lion is promoted by the vifcid nature of the 
tanning principle of thofe aftriftgent fubftances, 
which carries away the colouring partittes by its 
combination with them. I muft farther obferve, 
that gall-nuts, as well as furaach, k>fe the quality 
of ftaining blacky and on the contrary acquire 
the property of ftainifig or colouring alum yel- 
low, and oxid of iron a gfteen olive, with the ad* 
dition of chalk, wfcofe calcareous bails unites with 
the gallic acid. Are thefe yellow and olive green 
colours produced by any particular fubftanoe 
contained in the gall-nuts and fumach, or do 
they originate in the tanning principle ? This 
queftion remains to be examined . 

The quantity of madder to be ufed in dying 
ought not only t?o be proportionate to the extent 
of iurface to be dyed, but alfo to the concentra- 
tion of the liquors of acctite ef ahem and iron^ im- 
properly denominated mordants t that is to fay, 
to the greater or lefs quantity of alum or oxid of 
iron which thefe fatine liquors, either feparate br 
combined, -may have left or depofitefd by the 
evaporation of the acetic aci^, when diyrng upoa 
the articles tb be coloured, ff the articles to b© 

dyed 
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dyed are not very numerous, or particularly if 
moft of them are to exhibit only vivid tints, the 
madder may be applied but once ; but the appli- 
cation of madder may be repeated twice and even 
thrice, when the articles are numerous and are 
.intended to prefent deeper tints. Three-quarters 
of a pound of madder. of a good quality are iuf- 
iicient for dying apiece of callico of a white 
ground, fix ells . in length (three-quarters wide), 
and which is to contain but few coloured obje&s : 
the quantity, of this colouring fubftance will in- 
creafe . in proportion to the mafs of alum or oxid 
of iron, expended oij a piece of fluff of the fame 
dimenfions: it maybe augmented to 6, 8, io, 
apd even 12 pounds for well covered grounds, of 
a brilliant colour, and of the utmoft deepnefs. 
Attention and experience in the management of a 
dying eftabiifhment will not fail to point out, with 
fufficient accuracy, the proper proportions. 

Whatever care may have been taken wjth the 
madder, to prevent the adhefiop of dulky> par- 
ticles, it requires much more, that the colours 
obtained may poffefs all the beauty and folidity 
they can pofiibly acquire in the finifhing, pre- 
. ceded by a very long ebullition in perfe&ly clear 
water. This ebullition alone may be made to 
anfwer the purpofes of finifhing by the addition 
. of bran; the reds will .affume a more lively hue 
by uiing foap, with or without the addition of 
- bran ; carbonate of potafh or foda fubftituted for 
. foap will extract the tints from crimfon ; but I 
. muft obferve, that to prevent the danger of turning 
. the reds into brown, and in fuch a manner as 
never to be able to recover them, they muft, by 
all means, previous to the application of foap or 
alkali, be expbfed to the a£ion of the moft 

violent 
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violent heat that can be given to water ; the fuccefs 
of this operation will be the more complete by 

fiving very little vent to the aqueous vapours, and 
y forming, as it were, a digefter with the caul- 
drons employed. The folidity of the colours will 
be proportionate to the time they have been ex- 
pofed to the a&ion of the boiling water. It is 
needlefs to mention, that the fame rifk is not 
incurred of injuring the colours by foap and 
alkaline carbonates, when the madder, inftead of 
being kept at a moderate heat, has been made to 
boil^ as is cuftomary in many dye-houfes ; but in 
this cafe the colours obtained are more difficult 
to be fini ftied. 

; As water charged with oxygenated muriatic 
acid deftroys the colouring particles of madder, 
and alfo of other vegetable and animal fubftances 
by decompofing them, and afterwards more con- 
centrated acids can, in their turn, clear away froni 
the furface of fluffs the colourlefs alum and oxid 
of iron, I cannot poffibly countenance the idea 
of a chemical combination of colouring particleS 
with alum and metallic oxids, which, being fixed 
and coloured upon any ftuff whatever, make in my 
opinion only compound 1 aggregates. 

TJie finishing of impreflions with obje&s iri 
white, requires modifications, which I fhall 
detail at another opportunity; as foon as I fhatt 
find lei fu re : it will therefore now be fufficient 
to ftate, that, after having for fome time profe4 
cuted the experiments inferted in the Annates de 
Chiniie of the year 1792, I difcovered a red in- 
finitely more beautiful and folid than the Levant, 
by fixing altjm on cotton 3 am or on thread by 
an alkaline folution of tu ■: earth mixed with 

Vol. XV*. . F f 1 linfeed 
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Jinfeed oil. The following is the procefs I em* 
ployed. 

After having made a cauftic lye, with one p^rfe 
of good potalh of the ihops, diffolved in four 
parts of boiling water and half a part of quick T 
lime, which I afterwards killed, I diflblved one 
part of pulverifed alum in two parts of boiling 
water, and whilft this folution of fulphate of 
alum w^s ilill quite hot, I, with all ppffible ex- 
pedition, to prevent the recryftallization, kept 
pouring into it, and ftjrring at the fame time 
without intermifiion, the above cauftic lye, till 
the alum it had at firft precipitated after the 
faturation of the fulphuric acid was rediflblved. 
I afterwards fuffered this folution of alum to ftand ; 
it exhaled ammoniac, and as it cooled formed a 
precipitate of fulphate of potalh in very fmall 
cryftals ; after which I mixpd with it a 33d parf 
pf linfeed oil, with which the alkaline folution of 
alum forms a kind of milk. As the oil by degrees 
Separates from this fixture under the appearance 
of cream, it ought to be itirred ^gain before it is 
fifed ; the ikains of cotton or thread fhould fuc- 
xreflively be dipped in it, prefled equally, and 
hung to dry oft a line in the order in which they 
yvere taken out of the mixture : they muft be dried 
under cover from the rain in fummer, and in a 
warmed place iji winter, and remain 24 hours; 
{hey Ihould then bp walhtd in clear running 
water, and again dried; then dipped in the alkaline 
Jye, fqueezed aj.d cried a fecond time, in the 
fame manner as before; taking care, however, 
to recommence the immerlipn in the lye with thofe 
Jkains which came laft out of the oily compofition, 
|)ecaufe the firft invariably take away, a greater 
portion of the oil than the latter ; it will be ad- 

vifablc 
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Vifable alfo to rife* the whole of the mixture at 
once, that it may not hare time to attrafl the 
tarbonie acid with which the lower region of the 
atmofpherfei particularly of work-fhops, is always 
charged; for the alkali in returning to the ftate 
of carbonic fuffers the alum to precipitate, and 
lofes the property of commixing with oil- 
Two impregnations of the alkaline folution of 
alum, mixed with linfeed oil, are fufficient to ob- 
tain a fine red; but, by continuing to impregnate 
the fkains a third and even a fourth time under 
the fame circuniftances as the firft, colours of the 
utmoft brilliancy will be obtained. 

The deepnefs of the red intended to be obtained 
will be proportionate to the quantity of madder 
employed in dying; by taking the fame weight of 
madder as that of the ikains, it will produce a red 
which the finiihing will turn to a rofeate tint; on 
the contrary, you will obtain a more or lefs lively 
carmine by ufing two, three, and even four parts 
of madder, never forgetting the addition of chalk, 
if the water employed contain none ; four parts of 
this colouring fubftance will produce a red of fuch 
beauty and brilliancy, that it could, never be 
brought into circulation in commerce, on account 
of its high price. By diluting the alkaline fo- 
lution of oily alum with two or three parts of 
water, and impregnating the Ikains twice, thrice, 
and even four times in the nunner mentioned 
above, bright tints will be produced without ufing 
much madder; but they will not be fo deep as thof* 
procured by means of the fame folution concen- 
trated, and as fmall a quantity of madder. 

The beft manner of procuring clear and lively 
tints at the fame time would be to expofe, for % 
fufficient length of time, deep and finifhed reds, 

Fffa to 
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to the a&ion of the lye of oxygenated muriate of 
potafli or of foda, with the addition of alkaline car- 
bonate to procure fueh a degree of colour as might 
be required ; but it may eafily be conceived that 
this method would be the moft expenfive. 

To have the alkaline folutton of oily alum 
always as nearly as poffible in the fame ftate of 
concentration, it will be necefiary to ufe an 
aerometer, to determine the degree of ftrength of 
the cauftic lye, before it is employed in the 
procefs of the folution of ahim. This cauftic lye 
may, at firft, be made of the beft pcftafh that can 
be procured in .the ihops, and the degree it may 
give to the aerometer ihould be noticed, that, if 
afterwards one were obliged to ufe potaih of in- 
ferior quality, one might by evaporation bring 
the lye obtained therefrom to the degree fixed. 

The cauftic lye, made with four parts of good 
potafh of the (hops'*, cannot contain much ex- 
traneous fait. In making a great quantity, and 
after having poured off the limpid part, it will be 
neceflary to ihake the veflel twice every day for 
fome time, in order to be able to pour off the reft 
of the alkaline liquor ; and, that no part of what 
remains in the veflfel may be k loft y it ihould be 
diluted with frelh w^ter, which may afterwards be- 
ufed for dipping the cotton, which, before it ia 
iubjeftcd to the dye, ihould be purified and 
cleaned; which may be done by lye, foap, or 
limply boiling it in water, and afterwards rinfing 
and drying it. As< fqueexing with the hands 
might derange the filaments of the ikains of cotton 

* I have not the leaft doubt, but that, in cafes of neceffityv 
foda might be fubftituted for potaih, 

. - y*r& 
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yarn and, thread, and consequently weaken the 
thread, it will be advifable, in operations on a large 
fcale, to fqufcefce them by means of a prefs. 

As to the thread, intended to be dyed a deep, 
beautiful, and folid red, it fhould be previqufly 
well bleached and impregnated at leaft four timed 
focccffively with the alkaline folution of oily 
alum ; not only becaufe alum and metallic oxids 
adhere lefs readily to thread than to cotton, but 
likewife becaufe thefe mineral fubftances, after 
being coloured, more eafily quit thread than cotton 
in the finilhing. It ftill remains to be examined, 
whether, between each impregnation of the alkaline 
folution of oily ahim, the cotton yarn or thread 
requires to be left a longer or fhorter time before 
being rinfed and dried. 

AU gcofs oik may be ufcd for this mixture with 
proper precaution, but linfeed oil mixes beft, and 
remains longeft fufpended in the alkaline folu- 
tion of alum ; but I never tried fifb. oil ; perhaps 
k might be preferable. Perhaps, likewife, in pft>- 
eefles on a large fcale, it might be advifable to 
diminish the quantity of linfeed oil in the mixture 
with the alkaline folution of alum ; for I have fre- 
cpiently had occafion to obferve that too much oil 
was injurious to the attraction of the colouring 
parts of the madder: a 33d part of linfeed oil 
always produced the beft effedt in my experiment* 
An a fmali fcale. 

As to the proeefs of dying thread or cotton 
yarn, fufficiently charged with alum by the oily 
alkaline folution of that earth, the ikains mult 
firft be cleared from every faline fubftance, and 
likewife from fuperfluous oil, by rknfing them fair 
a confiderable time la clear running water ; after 

...j this 
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this they muft be arranged, without drying, in % 
machine that it will be neceffary for every one to 
adapt to the form of the cauldron wherein it is to 
be placed, fo that during the operation of dying 
the fkains may be continually moved and turned 
about, in order to imbibe equally atnd'throughout 
the colouring particles. The bath muft be com- 
pofed of madder mixed with a fixth part of pul- 
verized chalk dilutee} with about 30 or 40 parts of 
water. The heat muft not be carried beyond fuch 
& point that a perfon might hold his hand in the 
bath, for an hour* without fcalding, and it fhould 
be kept at that degree two hours longer, either 
by taking away the lire, if the furnace preferve 
Efficient heat, or by fupplying it with a little 
fuel from time to time. Three hours dying are 
fufficient to exhauft the madder ; upon leaving 
the bath, the fkains fhould be wafhed in plenty of 
water to clear them ; they muft then be fubmitted 
to the a&ion of the finiihing, which confifts in 
boiling them a long time in water containing a 
quantity of bran tied in a bag, and adding there- 
to foap and alkaline carbonate, to give thereda 
rofeate or crimfon hue. 

As I never had otcafion to dye cotton yarn or 
thread on a large fcale, I performed the procefs iir 
afmall copper, which ferved me at the fame time 
for finiftiing : with regard to the laft operation, I 
confined myfelf to boiling the fkains, after well 
arranging them in water, 'containing a ftnall bag 
full of bran, for eight hours fucceffively; and, in 
order not to interrupt the ebullition, I replaced 
the part evaporated with frefh boiling water* In 
this finifhing I ufed neither foap nor alkali, and, 
notwithftanding, I obtained a red furpaffing ia 

beauty 
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beauty an4 fplidity that of the' Levant, and capable 
in every ,refpe<ft of ftanding acomparifon with the 
beft dyes of France, or Paul Rejny and Sons, of 

- JLaufenne. 

For dying my red, I ufed three parts of the 
beft madder to one part in weight of the dry 
cotton y#rn. • •' . 

r With the precaution I took to obtain an equal 
colour, I could dye ^t once ; but I would advife 
this operation to be always performed at twice, 
taking, e^ch time, half the quantity of maidder- 
and chalk, if one cannot continually keep turn- 
ing the fkains in the cauldron; it .may* likewife, 
ferve for finifhing^ by adapting to it, a cover, 
leaving but a confined paflage for the vapours; 
>vhich one fhould endeavour to condenfe as much 
as poffible, becaufe it would be expenfive to re- 
place the evaporated part with frefh boiling water* 
perhaps, in working upon a larger fcale, and by 
concentrating the heat in cauldrons (hut .almoft 
clofe, there might be no neceffity to employ eight 
hours of ebullition to finifh and give folidity to 
the colours. I have every reafon to believe, that 
it was the finifhing of Levant red that gave birth 
to the idea of bleaching with vapours : it might 
have been obferved, that, in finifhing, colours 
lofe confiderably in deepnefs ; perhaps, at the 
fame time, it may have been feen, that the pieces, 
of pack-thread, ufed to arrange the fkains, were 
bleached in finifhing, ^nd particularly b>y the 

- addition of alkalis. 

A very great variety of colours, and of differ- 
ent tints, may be procured by adhering to the 
fame procefs as I have detailed for obtaining 
beautify! ^nd folid reds. For this purpofe, thq 

alkaline 
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alkaline folution of oily alum rnuft only be mad*? 
ufe of, when fuch a tint of oxid of iron, or indigo 
blue, has been given as may be thought proper; 
but, whatever colour or tint maybe intended to 
be given previous to fixing the alum on the fkains 
of cotton, yarn, or of thread, thefe (kains ought 
always to be firft thoroughly boiled and cleanfed, 
the power of adhefion of the fediment of indigo, 
as well as that of oxid of iron, and likewife of 
coloured alum, being augmented by the colouring 
particles of the madder, if they are fubmitted to 
the adlion of the heat of boiling water, before 
they are impregnated with the alkaline folution of 
oily alum* The manner of dying all kinds of 
blue. tints with indigo being already* well known, 
it is not worth while to detail it ; and as to pro- 
ducing a yellow ruft-colour, which is done with 
very little expence, it depends only on foaking 
the fkains thoroughly in a folution of fulphate of 
iron, on prefling them equally, and immerfing 
them afterwards in a cauftic lye of potafh, which 
will precinate and fix the oxid of iron of a dif- 
agreeable colour, but which will uniformly affume 
a yellow tint like ruft, by attracting and faturating 
itfelf with the oxygen of the atmofpheric air : 
this yellow will be more or lefs deep, in proportion 
to the greater or lefs quantity of fulphate of iron 
contained in the folution ; one may likewife give 
more brilliancy, and even more equality to yellow 
ruft-colour, by foaking the fkains a fecond time 
in the ferruginous folution, and immerfing them 
in the cauftic lye. Care muft be taken not to ufe 
foda for this operation, as it generally contains 
fulphur which turns black the oxid of iron by 
jnirjeralizingj i{# 

JSkains, 
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Skains, coloured blue and yellow nift-cplpur, 
treated with the aljkalinfc folution of oily alum, 
will procure, with the madder, purpte colours, 
violet, likcjc, &c. .&c. It may eafily be 
imagined, that if, inftead of madder, the famq 
ikains prepared for dying with madder are co- 
loured with kermes, cochineal, fernambuc, cam- 
peachy wood,, San t£ Martha wood, woad, yellow 
wood, Avignon nuts, £cc. &c. a vaft variety of 
tints will be obtained ; thefe tints may even be 
multiplied to infinity by mixing the colouring in- 
gredients of pne, with th$ other, in various pro- 
portions. The affinity of ^dhefion pf the colour* 
ing parts of all thefe ingredients, varies alfo in 
this particular, that the tints produced by a 
yellow or olive green dye, are changed or totally 
nietamorphpfed by. a^fecond tindlurc of-madder,' 
kermes, cochineal, or fernambuc 1 and will fur- 
nifti orange tints, capuchin % carmelite, brafs, &o. 
&c. As the previous preparation of the Ikains 
by the alkaline folution of oily alum, may be too 
expenfive for fome of thefe colours, the procefs 
which I detailed in the Annales de Chimie of 
the year 1792, page 250, 17, 18, and 19, may 
be fubftituted in its ftead, which confifts in treatr 
ing the ikains alternately with foap and fulphatq 
of alum, whofe excefs of acid has been faturated, 
either with carbonate of alkali or of lime; this 
procefs is very expeditious ; the Ikains may be 
prepared and dyed on the fame clay, particularly 
in fummer, red, as well as any other colours, 
which, for the moft part, may be fubje&ed to 
ebullition ; and the operation of iinifhing with 
bran, for a quarter of an hour, half an hour, and 
fome even for a whole hour. It muft ftill be ob- 

. Vol. XVI. G g g ferved, 
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ferved, that it is only the colours of madder, 
whofe bafes of alum and oxid of iron have been 
fixed upon fluffs ; by means of an alkaline oily 
folution, that can acquire perfed lolidity by 
the acftion of the heat of boiling water; and 
that the folidity is far inferior in all thofe co- 
lours of madder whofe earthy and ferruginous 
bafes have been transferred to the ftuffs by acid 
diflblvents. 

Alum, plentifully fixed on cotton or linen ftuff, 
by means of one of the moft concentrated alkaline 
folutions, very readily attracts the colouring par- 
ticles in dying with madder. The effecft is not 
the fame, if "the fame earth is transferred to it by 
means of the moft concentrated acetic folution of 
alum ; it is, abfolutely impoffible to complete 
dying at one fingle time, even if one were to be 
fo lavifh of madder as to take infinitely more than 
would be required to obtain a fatisfa&ory refult, 
from repeating the procefs three or fouE times *. 
This Angularity will give occalion for new and 
intcrefting experiments; my obfervations prove 
mean while, that dying with madder in general 
requires to be managed with the moft fcrupulous 
attention. '*'-'" 



* The concentrated acetic folution of oxid of iron is at* 
leaded with nearly the fame difficulties. -•■•■- 
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LXIX. On native and artificial Sulphurets of Iron. 
(Martial Pyrites). By Professor Proust. 

FROM THE JOURNAL DE FUrsI^lfL 

1 HAVE ^already obferved* in a formei* memoir; 
that if the acids, which eafily diftblve artificial ful- 
phuret, have not the fame effect on native ful- 
phuret, this arifes from the excefs of falphar irl 
the latter, which art has not yet difcovered the 
means, of combining with the former. Hitherto, 
indeed, I did not imagine the imperfecSt 
means we pdflefs could imitate nature in the for- 
mation of pyrites ; but chance hals very recently 
removed the difficulty; 

I heated a mixture of about io ounces of ful- 
phut and iron filings* without regard to any par- 
ticular proportion, in order to fapply my labora- 
tory with that fulphuret; and judging, by the 
colour, that it might not be fuffidrently charged 
with fulphtrr, I thought it requifite to add more. 
The crucible was confequently made almbft red- 
hot, but not enough to melt its contents, becaufe 
. it is more convenient and ufeful tor be obtained in 
powder. On attempting afterwards to diflblve it 
with £n acid properly diluted, I was furprifed to 
find that it yielded no fulphurated hydrogen, al- 
though I varied the ftrerigth of the acid,- and, as 
it were, felt my way by various eflays. This un- 
expefted circumftance was . the ray of light that 
lea me to imagine it poffible to form pyrites. 

Since pyrites becomes foluble, as has been feen, 
only in proportion as it is deprived of the fuiphur 
which is in excefs above the point of faturation, 
it appeared to me* that I ought firfl: to endeavour 

- •■ Cgg2 tO 
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to reftore to it all its qualities, by bringing it back 
by means of the fame excefs of fulphur to its firft 
ftate. In this attempt I fucceeded. 

I mixed an indeterminate quantity of fulphur 
with 400 grains of pyrites of foria, deprived of 
excefs by diftillarion, and heated the mixture in a 
fetort, by the fide of another, containing alfo 
400 grains of pyrites, but in a crude ftate. The 
object of this latter was to ferve as a thermometer 
to prevent heating the former too much ; or, in 
other words, to prevent expofing to fuch excefs of 
heat this additional portion of fulphur, which a 
new attraction was to add to that which constitutes 
a firft point of faturat ion' with regard to the iron. 
- At a certain degree of heat, the fiiperabundance 
of the fulphur was carried off by diftillation ; after 
which, the two retorts being ftill continued an 
hour longer, at the fame temperature, I could hot 
perceive the leaf); fulphureous vapour. 

The pyrites that was regenerated came out in 
powder, which convinced me that it did not re- 
tain any fuperabundant fulphur above the point 
of faturation ; otherwife, I fhould have found it 
glued and moulded to die retort. 

It had refumed the green ifh-yellow colour, 
which is that of the crude and pulverifed pyrites, 
whereas, before, it was dark and blackifh, like 
fulphurated iron which yields hydrogen. Its 
weight was 504 grains, or, in other words, the 
difhlled pyrites refumed, during this operation, 
in the proportion of 26 pounds of fulphur per 
quintal. 

By referring to the former memoir, it may be 
feen, that the main produce. of two diftillations, 
each of 400 grains of pyrites, was 318 for the 
refidue in the retort, and 78 for the fulphur; to 

which 
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Which muft be added 3 or 4, for that Carried off 
by the gas above-mentioned, which gives 79 1 per 
quintal for the refidue, and 20 1 of fulphur. 
According to this proportion, 400 grains of this 
refidue, or of diftilled pyrites, ought only to 
have refumed 98 and a fradlion of fulphur, 
whereas the refult of our experiment is 104. 
This. difference, which amounts only to 1 i pet 
quintal, and which is but a trifling excefs, arifes 
from the inaccuracy of the experiment, as well as 
from the nature, of pyrites, which is not an ho- 
mogeneous combination ; for, befides clay and 
fend, it often contains a little oxyd of iron, which 
may have given rife to the fixation of a fomewhat 
larger quantity of fulphlir than it had loft by 
diftillation. 

I afterwards examined the regenerated pyrites 
with a fulphuric acid of 10 degrees of Beaume's 
aerometer; which is a good folvent of diftilled 
pyrites, and obtained only a few ounces of ful* 
phurated hydrogen. I afterwards heated the mix- 
ture* which yielded fome little gas, after which 
the pyrites remained unaltered, and, having con- 
tinued- the ebullition a long time, it was inipof- 
fible to faturate the acid. 

With the muriatic acid I fucceeded in forming 
a little gas ; but its adlion foon ceafed, and it was 
likewife impoffible to make the acidity difappear. 
It was acid of 12 degrees of the aerometer, and 
the powder preferred its colour. The natural py- 
rites, treated in like manner, affords not the 
flighted indication of gas ; but it muft not be 
forgotten, that art cannot give fhefe compounds 
that aggregative approximation or denfity which 
is obe of the grand obftacles that attraction muft 
furmount in folutions. Of this, Guyton and 

Fourcroy 
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fburcroy have given very finking instances in tkrf 
Tefiftance they found to the folution of the native 
oxyds of iron add of tin. 

Pyrites, as I have already faid, ndt being an 
homogeneous combination, it is evident, that it 
was not in any former refults, that the difcovery 
of the true proportions of fulphur, which ours 
can attra&, could Be expe&ed ; and therefore I 
made the following experiments. 

To be able to depend on the purity of thd 
filings, it is needful to begin by heating them 
gently, and for a long time, in a glafs retort^ 
during which the operator is not a little fiirprifed 
to perceive, that filings cleaned by the magnet, 
and kept in well-corked phials, yield a very am- 
moniacal water, and even muriate, if I did not 
miftake the tafte of the liquor feparated from 
them. 

A hundred parts of filings, heated to a dark 
red in a retort* and on which fulphur is dropped* 
turn white, as even the ancient chemifts obferved ; 
but do not become faturated. They- are only 
found to have lo of 30 of furcharge. The pro- 
duct is grpund; then mixed with fulphur; andy 
by a red heat,, a refult is obtained,, weighing 
always 159 ; but ivhich I think may be fixed at 
160, on account of the heterogeneous qualities 
of the iron. 

The produA is iron fulphurated to the fifft de* 
gree. It may be melted, and does even melt in 
the retort * if harpfichord wire is lifed, and the 
heat be kept up without alteration. Its colour is 
metallic, but of a dark hue, and retaote from 
the gold colour of pyrites. In a word, it is the 
fulphuret which is fit for the production of ful- 
phurated hydrogen gas* 

To 
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To difcover the excefs which this fulphuret is 
ftill able to fix, provided it has not to contend 
With fo high a temperature, I treated 200 grains 
pf filings with the attentions above described, and 
obtained 318 grains of fulphuret; Being taken 
from the retort, it was mixed with an additional 
portion of fulphuf, and heated by the fide of 
another containing crude pyrites. The fuper- 
abundant fulphur pafled off during the diftillation^ 
and the retorts were continued during an hour at 
the fame heat. The refult of this operation wai 
an artificial pyrites, weighing 378 grains. It 
came out in powder, which further convinced me; 
it retained no more fulphnr, than was apportioned 
to it by its attraction. 

Its colour was no longer blackifh, but of a 
greenifti-yellow hue. Being treated with the 
acids, it a&ed entirely in the fame manner as 
regenerated pyrites; and, laftly, it differs from 
the native pyrites only in the want of denfity; 
which the latter derives from a cryftallization that 
pnly takes place in a humid medium. 

Inferences. 

From all this it refults, that iron fixes 60 per 
quintal of fulphur in a temperature confiderably 
elevated. This proportion conftitutes the mini- 
mum of fulphur at ed iron. 

With an inferior degree of heat it attracts half 
that quantity more, anfi forms the maximum of 
fulphurated iron, or with 90 of fulphur ; but, ii 
this latter combination be expofed to the tem- 
perature which produced the former, it will be 
brought back to the .minimum by depriving it of 
•■-'■• all 
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all the excefs of fulphur above 60 per quintal of 
iron. That, fulphurated to the maximum, is no 
other than pyrites, and, excepting its denfity, 
partakes all its properties* 

To employ luper-fulphurated iron for the pro- 
duction of hydrogen, it fuffices to heat it with 
half its weight of filings. 

To employ pyrites for the fame purpofe, they 
muft be treated in like manner, or they muft bo 
diftilled, in order to deprive them of that portion 
of fulphur which conititutes the difference be- 
tween fulphuret at the minimum, and that at the 
maximum. 

The mineral kingdom has not yet prefented us 
with iron fulphurated at its minimum. In the 
yellow coppery pyrites, which is a compound of 
two fulphurets, the iron is always at its maximum 
of faturation ; nor can any thing but acids oxy- 
date the excefs of fulphur fo as to attack thefe 
minerals. 

I have fhewn, in my former memoir, that the 
native fulphuret of copper was cuftomarily found 
with an excefs of fulphur of 14 or 15 per cent. 
It is very poilible, this metal may, in its fatura- 
tion, be governed by the fame law as iron ; which 
ought to be examined into ; but this fhould be 
done with fulphurets that are pure ; for, in thofc 
which are complicated, or in which fulphuret of 
copper is an integral part, I found it without ex- 
cels of fulphur. 

The ores of yellow copper, or the native union 
of the two fulphurets of copper, and of iron ful- 
phurated to its maximum, give by diftillation lefs 
fulphur than iimple pyrites, beqaufe the fulphuret 
of copper, which forms a part of it, has no ex- 
cefs. 
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, ... 

cefs. The fine coppery pyrites of Avalar, in; 
Bifcay, gives by diftillation only one twelfth of 
fulphur. t ^ ... 

If thefe pyrites are diflblved with a portion of 
potafli, t'he excefs of fulphur unites therewith, 
and the -fulphuret of iron is brought back to its- 
minimum ; and then diluted fulphiiric acid 
may ferve to analyfe them. It diflblves all 
the fulphuret of iron, without touching that 
of copper, which in this cafe prefent* itfelf 
with the dark blue colour which constitutes one 
of its chara&eriftics. By thefe means is difco- 
vered the proportion of the two fulphurets which 
compofe this fpecies of mineral. But, by afcer- 
taining the quantity of copper contained in a 
coppery pyrites, that of the fulphuret of. this 
metal, vyhich conftitutes a part thereof, is alfo 
always known, becaufe, in nature as well as in 
art, the copper never rakes up either more or lefs 
than 28 grains of fulphur per quintal. 

Native Sclphus.pt op Manganese. 

This fulphuret has, I believe, never yet been 
drfcovered by mineralogies ; till I found it, fome 
time fince, in certain fpecimens of gold ore from 
Nagiag. ; ^ 

The matrix of the piece, which afforded me 
this fulphuret, is a carbonate of manganefe, 
mixed with quartz, like that of fulphuret'of tel- 
lure. It does not exhibit the metallic cryftals of 
that metal, but a multitude of points, which ap- , 
pear in the microfcope a heap of pyritous particles. 
This mineral, treated with diluted fulphuric acid, 
gives in great abundance a mixture of carbonic 
gas and fulplmreous hvdrogen. The former arifes 

Vol. XVI. 'H'hJi from 
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from the decompofition of the carbonate, and the 
latter from that of the fulphuret. 

It is extremely eafy to be convinced of the ex-* 
iftence of this new fulpburet : firft, becaufe, of 
all that are known, no one is fo eafily decompofed* 
and with fo great an abnndance of gas ; fecondly, 
becaufe the artificial fulphuret of manganefe 
yields, with equal celerity, the a&ion of thai; 
acid; and thirdly, becaufe, in the diffolution, 
nothing elfe is discovered than the oxyd of man^ 
ganefe, and an atom or two of that of iron. 

The fpecimen contained, befides, neither gold 
nor filver, neither tellure, nor lead, &c. 

In the true ore of tellure, I found that the ful-e 
phurets of lead and of tellure were combined 
together, and that gold was found therein native, 
and by no means mineralifed. 

I fhall add no further observations on the fpecies 
of fulphuret I have here defcribed, becaufe I have 
not yet afcertained, whether the manganefe is in 
a ftate of oxyd or of metal ; if in oxyd, its 
fulphuret probably derives, from a very clofe 
union of parts, the power of eluding the acti- 
vity of the atmofpheric oxygen ; for the artificial 
fulphuret paffes very readily into a ftate of black 
oxyd mixed with fulphate. 

On the Diso^ydatjon of Iron. 

Confidering the facility, or low temperature* 
at which feveral oxyds repafs into a metallic ftate, 
it cannot but appear probable, that thofe which 
reiift our furnaces, would.be eafily difoxydated, 
could we give them the requifite degree of heat. 

That the oxyd of iron may no longer be in* 
eluded among thofe that cannot be reduced with- 
out the aid of charcoal, I cannot help preferring 
from oblivion an experiment, for the means of 

per- 
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performing which, I was indebted to the friendfhip 
of Naft, the china manufacturer, thefl eftabliihed 
in the Fauxbourg St. Antoine. 

The mouth of the oven, fituated above the 
furnace, was fupported by a bar about an \nxh 
thick; the oxydation of which had fo nearly 
approached its centre, that, being no longer fup- 
ported by more than an iron- wire a line thick* 
it fell and broke. I colle&ed the fragments, and 
fcparated the wire by a flight blow. This oxyd 
differs in no refpedfc from that which comes from 
iron when forged* 

I placed about eight ounces of it in a china cru- 
cible inclofed in one of the lower air-chambers. 1 
was not ignorant that merely a nail dropped into a 
furnace would deftroyawhole pile. The refult 
was as follows: the crucible and air -chamber 
were pierced ; the iron was reduced, well melted, , 

and had formed for itfelf a bed in the bottom of 
the furnace ; nor could Naft and myfelf take it 
out with the aid of tools. It was not at all brittle. 
But was this iron melted by the mere intenfity of 
the fire, or did it attradl to itfelf carbon, decom- 
pofe the calcareous part of the j>afte, &c. ? The 
inveftigation would be interefting. I kept this 
iron a long time, but have now miflaid it, not 
being aware, at that time, how interefting its ex- 
amination might become in regard to the theory 
of chemiftry. It is defirable the experiment 
fhould be repeated. 

On Wax, 

T believe I can announce that wax exifts in 
gre;n fcecula ; I had already found it in that of 
Qpifcxi. ' It is entirely formed, I conceive, in the 
faring 1 fhall one day treat it as fecula. 

Hhh a LXX. 
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LXX. On the Solution of Copper in Ammoniac. 
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By M. HlLDEBRANDT. 

IN the courfe of my Chemical Encyclopaedia I 

. have fometimes exclaimed a'gainft the aflertions of 
certain chemifts, which appeared doubtful, and 
contradict thofe of other philofophers. Among 
thefelclafs the obfervation of Dr. Hahnemann, 
who pretends that ammoniac difTolves neither 
copper, nor oxyd of copper ; but that the folution 

^ of them in ammoniac is always t effected by the 
carbonic acid, and in proportion to its quantity v 

Without intending to contradi£ that experi- 
enced chcmiiV, to whom we are indebted for 
many inftruftive treatifes,, I have been compelled 
by my own obfervations to doubt that of which 
I am fpeaking, and to fubmit it to the following 
experiments, which the brevity of my work pre- 
cluded me from there detailing at large ; 1 there- 
fore now prefent it to the enlightened public, 

t leaving it to them to decide on the juftice of my 

. obfervations. 

Ammoniac (diluted with water*) does not dif- 

. folve metallic copper without the contadl of vital 
or atmofpheric air, and receives not from it the 

. flighted ihade of colour ; nor does it, if united 

.with carbonic acid, fhow any ftronger iigns 0/ 

" attacking that metal. 

Experiment I. I filled a two-drachnl phial wth 
ammoniacal water, which not only made no eftr-» 

.vefcence with the acids, but did not even difurb 

* The amfnoniac diluted with water is hfre to be ander- 
. flood of that which is pure and of that which . if carbo- 
nated. .'«"... 

the 
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the» tranfparency of lime-water** I introduced 
two laminae of copper, each weighing about a 
drachm, and flopped the phial with a cork fo 
.clofely, that between the liquid and the cork I 
could fcarcely perceive a few bubbles of air of the 
iize of a lentil -f*. Twenty- four hours after, the 
liquid was colourlefs, and the pieces of copper 
plreferved all their metallic brilliancy. 

Experiment 1L I made the like trial with 
carbonate of ammoniac, and with a iimilar 
refult. - 

Experiment III. I poured the ammoniac in 
which I had immerfed the laminae of copper in 
Exper. I. into a fmall glafs veflel. Twenty-four 
hours after, it had acquired a weak blue colour, 
"which did not become deeper afterwards. 

Experiment IV. I poured the carbonate of am- 
moniac in which I had immerfed the laminae in 
Exper. II. into a fmall glafs. Twenty-four hours 
after, it had not acquired any colour, and on the 
following days it, did not aflume the leaft fliade of 
blue. , , 

According to thefe two experiments, carbonate 
of ammoniac, without < the introduction of air, 
produces no greater effedt in dilfolving copper 
than ammoniac. It would even be inferred from 
the Hid and I Vth Experiments, that the latter is 
more effe&ual. I had purpofely employed laminae 
of copper and not filings, that I might not pour 
bffanyof the metal with the liquid; and even 
fuppofing that no part of it paiTed, the ammoniac 

* Thcfe two negative trials V!ere necefTary, becattfe the po- 
fitive figns fhow the prelence of carbonic acid. 

f This precaution was always liken, and in fome experi- 
ments it happened that I puihed the cork into the full bottle, 
fo that no air remained in theyeiiel. 

might 
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might have diflblved a little of the copper without 
being coloured by it, and it retained its original 
Colour, when the copper, diflblved by it being 
llightly ox y dated, became more fo by the air. I 
do not deny the poffibility of this, fince we* know 
that in fome cafes the folutions of copper in the 
muriated acid take place without colour*. Yet, 
as I obferved no colour in the carbonate of am- 
moniac after pouring it off, nor in the other ex- 
periment with ammoniac, I am led to think, 
that in the third experiment perhaps fome duft 
of polifhed copper detaching itfelf may have 
been poured off with the liquid, and may have 
been afterwards diflblved by the contact of 
the air. 

Experiment V. and VI. I then proceeded with 
ammoniac, and with carbonate of ammoniac, as 
in Experiments- 1, and II. but left the veflels open, 
and not full, that the liquids might have a larger 
furface. Both of them foon appeared bluifh, and 
48 hours afterwards of a deep obfcure blue ; the 
laminae of copper were almoft entirely diflblved, 
and the reft of a black, approaching to a brown, 
without any metallic brilliancy. I cannot fay I 
perceived any remarkable difference in the two 
folutions ; even in the ammoniac, the blue colour 
was 24 hours after already fo much more^ntenfe 
than in the Hid experiment, that it might be 
concluded, that, if the ammoniac diflblves a part 
- of the copper without the a&ion of the air, it 
% will diflblve much mote with its afliftance ; which 
is neceflary not only to produce the blue colour, 
but the folution itfelf* Ammoniac diflblves the 

* See the obfervatfons of Meidingez, in " CreH's Che- . 
mical Annals, 179a, p. 3.55 j" and thofe of Prouft, in 
** Scherers Chemical Journal." » 

blue 
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Wue and grey oxyd of copper even without the 
contadt of air, and procjuces a deep obfeure blue* 
colour. 

Experiment VII. After having diflblved copper 
in a metallic ftate by the nitric acid, I precipitated 
from this blue lolution, faturatcu with ammoniac, 
an oxyd of copper of a blue- grey-green. As 
foon as the precipitant was in excefs, the. precipi- 
tate was rediffolved, and a further addition gave 
to the whole, which was perfe&ly clear, a fine 
dark blue colour. 

Experiment VIII. I diflblved metallic copper to 
feturation by the aid of heat ih ftrongly- fuming 
muriatic acid ; the foliation was brown and defti- 
tute of tranfparency. After remaining fome days 
expofed to the air, its brown colour changed to a 
dark green, and under that colour it became per- 
fectly clear. I diluted it with water, and pre- 
cipitated a yellowifh green oxyd by ammoniac. 
More ammoniac being added with excefs red if- 
folved this precipitate, and left a refiduum (the 
yellow oxyd of copper), and the blue colour 
appeared. 

I have often repeated thefe experiments (7 and 
8), and they were the ground of my doubts 
relative to the affertion, that, the carbonic acid is 
neceflary to enable ammoniac to diflblve oxyd of 
copper. But could ammoniac inftantaneoufly ex* 
trad: from the atmofphere as much carbonic acid 

* I am acquainted with the experiments of M. Remote 
(fee Crell's Chemical Annals, 1800, § 110,) on the indif* 
folubility of the oxyd of copper in pure potraih 3 but there are 
fo many fads to ihow how little we can depend on analogy in 
chemmry, that we could by no means thence infer the 
iropoffibility of dhTolving that oxyd in ammoniac. 

as 
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as on that fuppofition is necefiary to diflblve fo 
much oxyd of copper as it here diflblves ? Yet 
Dr. Hahnemann pretends, and no doubt with 
Teafon, that the contaA of the air muft be avoided 
to prevent the poffibility of an element being ex- 
tracted from the atmofphere. 

Experiment IX. I then put about two grains of 
very pure oxyd of copper in a pbial, contain- 
ing two drachms, and filled with ammoniac; 1 
immediately clofed the whole, fo that there was 
no accefs to the air. In a few minutes, the am- 
moniac afiumed a deep blue colour ; and the next 
day the oxyd of copper was entirely diflblved, 
with only a flight refiduum, rather brown, pro- 
bably of argil, that was attached to the blue of 
copper. 

ExperimentX. Although I had , in each cafe, kept 
theammoniacas much as pofliblefromtheconta&of 
the air, and after filling the phial, and putting in 
the oxyd of copper, had immediately well-corked 
the whole, yet, to remove any fmall quantity of 
carbonic acid that might have entered, I thought 
it right to add to it lime, made in a glafstube, 
which contained about fourdrachms. Of this lime 
I took 6o grains, filled a tube with ammoniac, 
and, having flopped itclofe with my thumb, fhook 
it during a quarter of an hour ; I then introduced 
a few grains of green oxyd of copper precipitated 
by ammoniac from a folution with the muriatic 
acid, and again flopped the tube with my finger, 
ib that it was filled with ammoniac oxyd and lime, 
and without a bubble of air. Yet the oxyd of 
copper was prcfently diflblved, with the exception 
of a- little yellow refiduum ; and, as this laft, a$ 
well as the lime, depofited a iediment after a few 

minutes, 
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minutes, I diftin6My faw the blue colour of thd 
ammoniac arife. 

Experiment XI. Afterwards, according to the 
procefs of Dr. Hahnemanii, I put two grains of 
fulphate of copper ipto a phial full of ammoniac, 
and holding about two drachms, afc the ammoniac 
alone ought to diflblve it t if the oxyd of copped 
is infoluble in ammoniac, the phial being corked, 
and fcarcely containing a bubble of air,, the oxyd 
of copper ought to have been precipitated, and 
the ammoniac have remained colourlfefs ; if, on 
the contrary, oxyd of copper is foluble in ammo- 
niac, then the ammoniac that is in excefs ought t<J 
diflblve the precipitate fcarcely formed, and the 
liquor affume a blue colour. The faft proves 
the. latter cafe : the fulphate of copper always dif- 
appeared without fhewing any precipitate; and 
the liquor aflumed a blue colour, with the ex- 
ception of fome yellow flakes, which I perceived 
after a few days. 

Experiment XII. I was anxious to fee what 
would become of the green oxyd of copper, which 
contained carbonic acid, after I fhould deprive it 
of the latter. I heated a morfel of copper ore, 
a portion of which had been diflbjved in tne nitrid 
acid, with appearance of the blue colouf in the 
folution, and a proportionable difengagetnent of 
carbonic acid gas ; I heated it, I fay, in a coppel, 
fo much that the whole turned quite black, and 
that another aflay of the fame being put into thd 
nitric acid was only flowly and partially diflblved, 
and without difengagetnent of gas. I afterwards 
put atfrefli aflay of it into a phial filled with am- 
moniac. Np perceptible folution took place * and 
the liquor remained colourlefs. After 24 hours I 
poured it into afmall glafs, where it did not be-, 

Vol. XVI. X i i come? 



4*6 On the Soluiisn of Copper in Ammoniac. . 

come blue, though the veflel continued open* I 
poured frefh ammoniac into the oxyd of copper 
in the phial, corked it well, and again perceived 
neither folution nor colour; but after the veflel 
had continued open 24 hours, the liquor always 
became blue, though much flower than with me- 
tallic copper. 

All thefe experiments feem to demonstrate the 
pofition I have laid down ; and I ihould be glad to 
learn in what I could be deceived, or why thefe 
experiments ihould not be perfe&ly conclusive. 
At prefent, I am perfuaded, the non-colouration 
of the ammoniac, with metallic copper, in a veflel 
completely filled and accurately cloSfed, arifes not 
from a want of carbonic acid but of oxygen*, 
which muft either be in the copper itfelf or at- 
tracted from the atmofphere, when copper gives 
a blue colour to ammoniac. In fad, the oxygen 
muft be communicated mediately by the ammo- 
niac to the copper, becaufe the latter at bottom is 
not in contact with the air: the fame procefs muft ' 
take place as in the coagulum of the blood, which 
becomes red bj'the aid of atmofphexic air, al- 
though itfelf enveloped in ferum \ or as happens 
to iron, when, under oxyd of lead in an iron ftove, 
all the oxyd of lead refumes its original ftate, al- 
though the upper part and middle are not in con- 
tad with the lead. It muft like wife be allowed, 
as I have alfo here admitted, that, from the blue 
colour of the ammoniac, the folution of the oxyd 
of copper may be inferred, but not that from 
its remaining colourlefs, the non-foliation muft 
follow. 

* Compare herewith the information given on this fubjeft 
by Bergman, in his treatife " De Attra&io&ibus Eie&ivis/' 
* $9, <*nfc, 3 P- J*9- 
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' XXXI. On the Phenomena of Capillary Tufas. 

By M. Milon. 

• FROM THE JOURNAL DE FHrsi$UE. 

JL HE phenomena of capillary tubes are as follow; 
iftf. If one of thefe tubes be plunged in a fluid, 
fuch as water, alcohol, &c. the fluid rifes within 
it above its external level ; s.nd this elevation is in 
direft'proportion to the fmallncfs of the tube. 2d. 
But if it be plunged in mercury, inftead of rifing 
as above defcribed, it is deprefled -, and this de- 
preffibn is alfo in dire<ft proportion to the fmallnefs 
of the tube. 

In times, when the fciences were cultivated with 
Iefs accuracy than at prefent, and when chemiftry 
in particular was not enriched with that beautiful 
theory which now forms its bafis, philofophers 
long debated on the caufe of this phenomenon 
tiow generally attributed to molecular attra&ion; 
the only j)qint on which they differ being, that 
fbme admit bqth the phenomena of afcenfion and 
thofe of depreffiori, while others only admit thofe 
of afcenfion. - 

The celebrated- Hauy, in the third volume of 
the firft part of the Seances de VEcole Normak $ 
page 40, after having defcribed the firft of the 
above-mentioned phenomena, fays, "Mercury on 
the contrary remains below the level, and its de- 
preffion is in inverfe proportion to the diameter of 
the tube. But thefe effects prefuppofe that the 
tube is .applied without preparation ; for we fhall 
prefently lee, that by means of certain precautions 
the elevation of mercury above the level may in 

Iii z like 
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like manner be obtained/* And in fupport of this 
aflertion, he quotes, page 50 of the fame volume, 
an experiment made at Metz, by Citizen Cafbois, 
from which it appears, that the depreflion of the 
mercury arifes merely from the moifture contained 
in the mercury and the tubes employed ; which 
moifture, interpofing itfelf between the mercury 
and the glafs neutralizes the attraction which the 
glafs may have for that fluid; and that, on re- 
moving this moifture, mercury is governed by 
the general law above ftated, and rifes in capillary 
tubes in the fame manner as other fluids. 

On the other hand, Citizen Libes, in his new 
and excellent Traite elementaire de Pbyjique, vol. IL 
page 23, &c. explains the depreflion of mercury 
by obfervations to the following effe&: "That 
although the glafs may have fome attra&ion for 
the mercury (a faft, which he proves, by a very 
iimple experiment), the mutual attraction of the 
molecules of this fluid for each other is more con- 
iiderable." This is proved by the following ex- 
periment : if a globule of mercury adhering to a 
plate of glafs be prefented to a mafs of that metal, 
the globule abandons the glafs and unites with 
the mercury. Hence he draws feveral very juft 
inference^. ' 

This contrariety of opinions muft neqeflarily 
give rife to doubts, which it is important to clear 
up. The following is the procefs which has con- 
tributed tq fix my opinion on this fubjeft. 
• I firft made the ordinary experiment with my 
pure mercury, when the fluid was as ufual de- 
prefled. I then poured the mercury into a fmall 
long-necked mattrafs, and expofed it to the fire of 
^ Ample furnace by means of a fand bath, t 
placed this apparatus out of a window, which I 
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fhut in order to obfcrve what pafled without ex- 
pofing myfelf to the dangerous influence of the 
mercurial vapour. After a while the mercury be- 
gan to boil, and then becoming volatile, it col- 
lected about the iides of the mattrafs in fmali 
drops, which fell down again in proportion as 
their weight increafed. This continued about a 
quarter of an hour, after which I thought I migiit 
coniider the mercury as deprived of all moifture. 
I then heated to a white heat the capillary tubes I 
intended to employ, and, having only allowed 
time for thefe as well as the mercury to return to 
the temperature of the place where I performed 
the experiment, I plunged them in the mercury 
thus deprived of its moifture, and obferved the 
lame depreflion as in my former experiment. 

To afcertain that the depreffion of the mercury 
did not arife from the moifture, that might remain 
in the tubes, notwithftanding the precautions I 
had taken, I placed two of thele tubes perpen- 
dicularly in the mercury, and, approximating 
them to each other, I perceived the fame refult 
as before ; for the nearer they approached, the 
tnore was the mercury depreflt-d between them. 

It may be replied, perhaps, that the mercury 
had already attracted the humidity of the air. 
But I would anfwer, ift. That the weather wa$ 
then very dry; a oircumftance by no means in- 
different. 2d. That although the attra&ion of 
mercury for a certain portion of moifture may be 
confiderable, it is not fudden ; and that its union 
with furrounding water only takes place after a 
confiderable interval of time, as, for inftance, 
eight or ten hours, and that I was careful to per- 
form the experiment with great difpatch. 

Hence 
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Hence I think I am authorifed to believe, that 
the depreffion of mercury is conftant, that the 
moifture of the mercury makes no alteration in * 
this phenomenon which is peculiar to it, and that, 
if it rofe above the level in the experiment of 
Citizen Cafbois, which, though very different 
£rom mine as to the prooefspurfued^ ought .to lead 
to the fame refult, the fuccefs of that experiment 
certainly depends on peculiar circurnftances, which 
it would be well to examine : for, if the phe- 
nomenon of afcenfion took place with mercury 
when well purified from water, it would follow, 
that it has a ftronger affinity to gfctfs than to it- 
felf, which is contrary to experience. 
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(Continued from Page 360.) 

Johjt Donaldson, of the city of Briftol, Glafs- 
manufa&urer ; for a method of making all kinds 
of glafs in a more expeditious manner than hi- 
therto attempted. Dated March 5, 1802. 

Obadiah Elliott, of the parifh of St. Mary, 
Lambeth, Surrey, Coach- maker ; for an Eccen- 
trical anti-labourift fpring curricle-bar, for one 
or moTe horfes, upon a new and improved con- 
ftrtuftion. Dated March 9, 1802. 

Thomas Loud, of HoXton, in the parilh of 
St. Leonard, Shoreditch, Middlefex, Mufical 
Inftrument-maker ; for improvements in the ac- 
tion and conftru&ion of upright piano fortes. 
PatedM^rchj, 1802. 

* James ' 
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James Mitchell, the elder, atfd jAtes* 
Mitchell, the younger, both of the hamlet *o£ 
Poplar and Blackwall, Middlsfex, Rope-makers i 
for their farther improvements in the manufac- 
turing of cables and hawfers. 
Dated March 9, 1802* 

Christopher Wilson, pf the Grange Walk, 
in. the parifli of Bermondfey, Surrey, Tannery 
for a method of making and obtaining a vacuum 
or vacuums whereby powers are gained pr ob- 
tained applicable to the improvement of hydrau- 
licat$ pneumatical, and mechanical machines or 
engines, or any others where fluids, fteaoa, or 
vapour, may be ufed or applied. 
Dated March 9, 1802. 

Peter Litherland, of Liverpool, Lanca>- 
fhire, Watch-maker; for a mode of keeping 
mufical- instruments in tune, and of preferving 
the ftrings from breaking. 
Dated March 24, 1802* 

Sebastian Erard* of Great Marlboroughr 
ftreet, in the parifh of St. James, Weftminftes, 
Middlef^ic, Mufical Inftrument-maker ; for iiHr 
provements in the mufical inftrument called * 
harp. Dated March 24, 1802. 

Philip James Meyer, of Great Portlaixk- 
£rfc<t, Middlefex ; for a machine to prevent dan- 
ger to perfons driving, or being in curricles* 
iingle-hqrfe chaifes, or other carriages, by horfes 
being reftive, breaking or running away with 
fuch carriages, or backing, in confequence of 
taking fright: while harneffe4 thereto* 
Dated March 24, 1802. 

James Ash worth, of Tottington, in the pa- 
rifh of Bury, Lanc^hire, Dyer and Colour- 
maker; 
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maker ; for a method of making iron-liquor for 
the ufe of dyers and printers. 
D-ted March 24, 1802, 

Henry Grant, Efquire, of America-fquare, 
in the city of London ; for a machine for the 
purifying and clarifying of water, whereby the 
moft putrid or foul water may be rendered per 7 
fe<ftly fweet and clean. Dated March 24, 1802. 

Richard Tkevithick and Andrew Vi- 
vian, of the parifh of Camborne, Cornwall, En- 
gineers and Minors; for methods of improving 
the conftrudVion of fteam-engines, and the ap- 
plication thereof for driving carriages, and for 
other purpofes. -Dated March 24, 1802. 

Johx Williams, of Portfmouth, Hampfhire, 
Gentleman ; for a method or means of difen- 
gaging horfes from carriages. • ' 

Dated March 24, 1802. 

Edward Massey, the younger, of Stanley, 
in the parifh of Stoke -upon -Trent, Stafford- * 
fhire. Watch-maker ; for an inftrument or ap- 
paratus for taking foundings at fea with more cer- 
tainty and corre&nefs than heretofore, and for 
•other nautical purpoles, and matters conne&ed 
with, or relating to, navigation. 
Dated March 24, 1802. 

Thomas Connop, of Manchefter, Lancafliire, 
fyfachhje - maker ; for a machine for batting, 
opening,, and cleanfing, cotton, wool, and fheeps- 
wool. Dated March 30, 1802. 

« 
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